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(54) ALCOHOL BORIC ACID CHLORIDE ESTER FOR IMPROVING CORROSION OF BEARING 
IN ENGINE OIL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil composition for improving the corrosion 
of copper-lead bearings of an engine. 

SOLUTION: A composition for reducing the corrosion of copper-lead bearings in a preparation 
is a composition comprising a m^or amount of a lubricating viscous oil and a minor amount of a 
corrosion reducing additive containing (A) a dispersing agent having a total basic value of 20- 
160 on an oil-free basis; (B) a metal salt of a phosphorus-containing acid; (0) a metal 
overbased composition containing at least one of a carboxylate salt, a phenolate and a sulfonate 
salt in which the metal is lithium, sodium, potassium, magnesium or calcium; and, as an 
improvement, (D) a boric acid ester which, herein, gives 10 to about 90 ppm (mass) boron. 
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X\ ^f^L<l4. CC-l 5 0°CTrfc§„ SMW/^ 
* ?P <!; 14. ^ coJx^Srl^ft^/j^ . 1^ 4 . 5 i 8 . 0 OPbICi 
*Eia©pH(c:$ti5::i:4r,t*-r5o »*L<(4. r« 
HJS?Ii-^i^(4. i:/hT'*<]6WpH;i^6.^±T'*^7. 5(D 

[0 0 6 1 ] cj3pflf:$; (a 1 ) a^t. &,-r(D-%<^^^ 
^■t 5 t K n =^ i/^^K^b-g-tl « t K P ^ v-T7U^7l-f| 

h : 

[0 0 6 2] 
[{bl 0] 
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15 16 

(Ai) ^ rv 

- Ai(CCR' ) OH) HO ^ C(R' )^ AxC(R' )^ H 



[0 0 6 3] R\ r\ Ar*3j;t/x(l, * Hi^OU^m-Ch^ : 

^■V^mi^tct^'OX'h^o [0 0 6 5] 

[0 0 6 4] AMWt^ci. ^rm (Al) * gi^7^ [jbii] 

(Al) V 

OH 



HO 



OH 



L 



[0 0 6 6] R'tt, lt)3 0j@~*^7 0 OiHcO ^^yS^^ y L/iJ^To -^s^^^-T -5 

20 [0 0 6 8] 

[0 0 6 7] #{c^f s Lv^a«(©4'rBW (A 1 ) lat. ^ [ft 1 2 ] 

(Al) VI 



OH 




CHjOH 



HO 



OH 




[0 0 6 9] m:\ R ' it. 3 0 fi~fj 4 0 0 fiO 

<^#ftT}-r. 3 5~7 5fi»%©yxy-a» 

*5j;t;3 0 — 6 ofiiroco-f yy'v-ytm^^-t^c. 



LW4(^8 0%J;i5^<) t^ir^: 
[0 0 7 0] 
[^bl3] 

r CH^-C — 
I 



[0 0 7 1] te(75^[f4bV^^'^^f*T'tt. R (4. ji^;^e 

[0 0 7 2] ^rm (Al) (4, T^/mmimmi^^ 



30 



40 



thim(Dr^/it^!^ (A 2) iSJiS^tL^,, ig^/^ 



mzTf^V7^.y m^U, r )v^vyT ry — u 
[0 0 7 3] :itbibw^-f 7°(D#:^E'«r ^-(ci4, ^^f- 

-y :^=-yy-yr ^y, n, n' n -7"'^/v- 



50 
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3, 5-M;Tv^>-, 1-H-l, 2, 4-hilTy*- 
/K t-'7>- (p-T5: /:7ir:.7V) ^^y, ;^^yv'T 
(menthanediamine) ^ "iy^ 

-1, 2, ^-V^)T'y-y^ i^/y^y^^^y. i, 3- 

i^. ^^5^ yPT 5 i>3i^ /VT s; N-3- 

2-^-f=f-;v- 3- i2-r^yf 
tnf;v) yf^^y^y. 4-;^^yw-i' ^^vy 1, 

^ xv'yi^- 4- (2-tKo^ v-m^^yix) ^ ^■"y y :/ 

[0 0 7 4] M'^L\>^m(DT5. yit^mt. ^UT? 

±^'Air^kMcm'^irir/u^yy^vr^ 

y-h^i^flh : 
[0 0 7 5] 

[{bi 4] 

A 



I 

A 



[0 0 7 6] ni±. 1 1 0 COSi^-efc 19 . 

(DT/l^^uymit. $f*L<«. 7fi^-e(^^*Jg^^Sr 

lt('IS^L#. :^©T5;y^*. 2fg(Z)A»oJ:t/iJi«g 

[0 0 7 7] :L(Drfv-i^\yy^s^)T%y\z.\-i, ^\z., # 

^^iyvyT%.y, ^-f=f-vyT^y^ -^^=^-y 
yr ^yf^}f.t^m-fhX\.. -^fc. z.ff)Xo:^j:T^y<Dm 

i^yioXxiT^ yT/i-^/um^i^°-<y'yy) h^ti. ^ 
^ ■.:z.=f-vy'yr^.y, Y^):^=j-yyy- Vy ^y. -fxi 

yy'ri.y. {^y'^y=^uy) V])T^y. hyy 
'p^n'uyy' hy ^y. y- hy^^f-yy^yf' ^y, hy 
^i'fyyi^T^y, ^y^:^fuy^^-f-5,y, \y (h 

yy^i/v) hyr^i^. 1- (2-t$ yyntvw) 

t'-^yv^y-, 1, 4-t"X (2-r 5: / J^f^yV-) t:°^7 
i^y*5j;t>*2-^^/W- 1 - (2-r $ yy^^/U-) fc''-< 
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y'yyf£}if)^hho 2Uilk±.(D±^:i^(DT/i^^yyT ^y 

mm^ic^vn^ti^^o^MJifiyi-^^v^it. mm 

5 ycDfdtrii, N-T5; yrc^y^^/^4^y n-3- 

[0 0 7 8] 3:5=-^^^J3^y WtW^BTfeSo 
TDiamines and Higher 
Am i n e s J (D^M'^\ TEncyclopedi 
10 aof Chemical Technology 

2j1S^Kirk andOthmer,^7#, 27~ 
3 9^^iy^ Interscience Publis 
hers. New York (1965*]?-)) 

/v^yy-^^^jT^yiz^-i.. mt^=9-yy^i:xiTy^:=. 

r(DKjZA^L^mU\^fc:r.^yyT^y(DU^mx'h<> 

l53-^^fcfc'9*5 3fla~7flil©T5: /K^-g'Wt'St) 

[0 0 7 9] t Kn^v'T/V-=3f;i^g^X;pdf i/yjj^y X 
(i-/^t)*p. ^*J®^±{ClfiKI±(7?t Kndrv^T 
/Wdr/Vg^^^^-f-^T/V^l/^TKy T$ » fclslli 

(0^*i^i^Sr^-t--5Tyv^;l') t> -(7) 

J;5i^=£T5>0Oj^J(C{±, N- (2-t Kn^v-^E-f^/v) 
:x.=f-yyi^TS.y, N, N'-t-;=!, (2-t Kndf-v'o: 
^/Ix) 3i=f-uyi}T ^y, 1- (2 - t Kndr->nif- 
71-) t'-^yv'^'. ^y-2-t Kndr>/-7°DtVvg^^v? 
^^1/^^ h y 1, 4-t-:;^ (2-tKo^v'y 

40 s; n- {3 - \i ]' u^i^yy'ti 

7- Vy y^vyyr %yfiEifimihX\.^o 
[0 0 8 0] ±-ef!)^(7)T7V=¥l^y/Ky y^fcHt: 

Kn ^->'T7v^7i^s^T/v=^ i/y* y T 5 ;y(Z)r 5: y s 

tl. *fc:7XKS^^^^Lfc«-&icJ;•9. 7X^I^**#o 
50 [0 0 8 1 ] {tli'73^f * Ll/^aScDT 5 y ft^tliCti, ^ 
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^^i^i-y^jvT^y, y:t.j=fT'yy) . 

t. (D C 1-30 MYntDV \f)\'m%T-ru m XL «\ N - 

y oc—fy=f)vr ^y) ifimi^h^^o lo 

V'T^y m^\-f.. y :^:=-yy'yT %y^i.-{i'fy^v 
y'yr^y) t*/c. ffiffl$ti#^o 

[0 0 8 2] {mmwiT ^ J \Y.^>m^\ts 




N' -v':7 



r^y, \LYy'yy^ ^/r=-'yy. 7^'y> 
5 : t K7v^i^. 7:3ir:;vt K^v'^'. N, 

Y\ ^'T-/vw^m. r X J i''r:=--yy, 

[0 0 8 3] (Al) tt. ^2 5°C 

}im2 2 s^ccorBi^tas. mn. 5°c~ i s o°C(7) 
TxMt-^m (A2) rcoxg 

(Al) lSa&/ti9. ^^1~6 ^SCDT5 y-fb-^^ 

(A 2) m^m^^^o (rcrjT? y^b^fe^i^M* 

fi. ^CD5>^*^, l5>T-fcfc'9(C#ii-r^^*ig^-SC 
IS-^Lfc/XSwST-fiJofciiS-T'fci?. ^LTcf3r^j#: (A 
1) «^*fi»fi. -(DT/i-T^'t K;^^f> 

f|>gL/--#i4-tS— C (R^) . O— ^{ifDli-CfiJo/cfit 
TfcSo (Al) W^^aifctt, &tl!-^(-tt. (Al) (Z) 

/^?W§S/*f?SiJ (f?i)x(4\ ±13(7) to) (;)#^ET(c 

(Al) *5j;tj« (A 2) ^SiS^itSritt, Lii 
[0 0 8 4] tl^r^m (Al) tT^y-fk^ife (A 2) h 

-rSffiSroSff^i^il. iiltO^^ (^Jx(4\ Mil. ^S'L^ 
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lis SS^(cJ;'9) ?ilil;/i(l*|?-tsco;6sa4 LV\ 
[0 0 8 5] ':^%m(r)1fi\k^VJ.-Y(D%mm\^^ ^ imir 

^LX±X(D^j^l-mit. V. p. O. [cj: i9?|ij5E-r6„ 
[0 0 8 6] mMMA- 1 ) 8 8 5 CO^^-^-SS-^i" 
Sjj^y y7'^yW7:i^y— yH 5 6 O^P (1 . 5^^ 
S) . iSffll 1 7 9f|5t3j;t>'n-y'g^;l-T/l-=i-/V9 9 

Mm L. -t LT 5 0 %7mit-r h y ^i^7Jc^§» 1 2 §r 
(0. 15=^1*) Sr-gs^jp-fSo o^T^mm 
WL.. ^■L-C^^74^7^i>.T/^y='t K9 9f|5 (3S*) ^ 

mvir^o '(Dm-^'¥o^8 0°C--8 8°CXl. 7 

mwL. di^^x\ mm9m (0. 1 5^*) x^fat 

[0 0 8 7] ^(Di. 5 t-#fci^PBW©^f«(C. 8 St: 

x\ mwLfj:i'^h. I'^^hfz^mam-Timmmw- 

^*3J;t)5*^3 4. 5M*%coS*^-^5fi-i-Sili|g(Z)/Ky 
^^i/y/j^y yiii-a-tii 7 2|f|5Sr-^;f)p-t-5„ 

^!i^sr. m2mmi^t>tcox. 1 so'c^-c-ml. ^ 

LT 1 5 0°C~ 1 6 0°C-C:-3l3#PBlft#L. 

Sr. 2i:V^T\ 1 6 O'C/3 0 t o r r T-;^ h y -yi/L. 

^(Dmm^. migcoitjiBjj^ijirfflv^T 1 5 o''cxmm 

L. 1. 9 5%coa*Sr-a^1-5iS?fS'l3co6 oro^Mco 

[0 0 8 8] (mmmA-2) mmmA-i(Dy)^])^ y 

y'^ji'y:^y~-/P4 5 7 em (4. 4=^*) (fM^3 2 

26mmm. s*t(-t. mwLwy^h. 5 5°c*t- 
30 Aoii L, ^ LT 5 0 rojmit-f- hv^ j^7mm 1 s u 

(0. 2 2Si) Sr^;!jpi-5„ r©S^^^l0^K» 

iJkV^i?. /N°7^/Vi^T/^xt K3 2 0f|5 (9. 6 
8 3 S) 5r ?*J01- 6 „ r ©r^-^Jt^ tr 7 0 °C~ 8 0 °C-ri 

smmMBL. 7x^-^x\ 6 ov^x'^ML. m 

m2 0^ (0. 3 3S») *^Jp-f--5o <f>:V^T% 

o°C'e6a#fi'3M-r5„ S*(»p^tiA^^i sotT-^ 

V^T. 1 2 O'CT'^tii-t-'So 
40 [0 0 8 9] ±m^mi:$. d'/jrl^^. T/^dr;^7^:y- 
yV/^jWATyWrt Kli-^!^) 6 5°C-t:\ ^JM 

mA- 1 y uy^^ y T 5; >^ 1 8 4 u^mM-f 
?>o :icou-^mn 1 ot:~i 3 5X:x 4mmizt>tzo 

XMBL^ 7ki^X\ 1 5 O^C—l 6 0°C-I?5Pt[ll 
^B^tiA^T:\ »te!feK^|5^*1-5„ fi£-/[tl 1 0 4i^RSr 
?^AUL. ^L-CiOrH^ti*. SiiMiJ^fflV^T 1 5 0 
"CTIiiiLT. 1 . 8 0%tDmm^^^ir^ 6 0%|£itt 

[0 0 9 0] immmA- 3 ) mmmA- 2 (^1234(754^ 

50 m\tUW.8QeU (0. 2y^fi) (C. 6 0°C-C\ 
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4 §15 (0. 3S*) ^-/^^in-r^o S*^ 

n^#a^oo, 1 1 ot:~i 3 ov-^s^mmm-t^, 

?5jV^T:\ 1 7 0°C/ 1 6 t o r r TS^tttlW^rX h y 

a. 1. 4 i%(D^mi^^ir^mm±i^m (6 2. e 
[0 0 9 1 ] A - 4 ) mmmA- S co^IUK-I^ 

oT. *jM?ij2(D'f Wf*t§M3 6 6§|5 (0. 2i^fi) *5 
J;t/v>^i?/-;WT^>3 1. 535(0. 3 Sft) /J^ 10 

KJtS4^!^Sr|fflMi-So 0. 7 0%(^^* 

[0 0 9 2] {MMMa- 5 ) iiJSi^ijA- 2 y -r y 

7'9^/P7:n/-yW2 6 0 0$P (2. 5 3*) , mm:^\^° 

y y :y 7 5 0 §15*5 j;tJ« 5 0 %7K^'ft;-^ h y A7j<^?^ 2 

0§|5 (0. 2 53*) (7)fc^^4^^. S^Ti'T. «ffL 
K2 0 6§|5 (6. 2 5 3*) ^mm-r^^ mWLfJ:^i 

ib. 5 o°c~5 5t:-r-cDM^2 immmmL. ^(d 

*Loo, 8 5°C*-eiPfi1^^„ 8 5°C~9 0°C1:\ 
0. 5mmKiotc^X. SlHSt2 2g|5 (0. 3 7 3») ^ 
^;!jul. i^V^T. i£tt6 9 3f|5*isJpf -So 

[0 0 9 3] .J:tBi75J; 5(-P$^Lf'T/P^/P7j:y-/W 
//JxyVAT/l-xt Kil3rEl1f*(Z5^«t 3 1 5g|5 (0. 2 3 1 
S4) ^^TiCT. 6 5°C-t\ |lii{?jA-104fy 
oif-l/i/jj^yrs; 6. 5g|5Sr?^*lJi-5„ 

?i-a-!^^6 s^c-g o°c-r-*^i0#rEg*pfiL. ^v^-r\ m 

m^'>X^^^-o-o. 1 2 O'-C-l 3 0°C4-^-ilJiib. :t 

^(-^ ?l^icv^TS^srp^t^iiZ;^oo, 3. 5mm. i so 

4 5°C~1 5 dVtX'Mmir^, iStt5 7^^mJDL. 

rcOt^Jft*. ^Iii!iBM'J*fflV^T 1 2 o°CTrSii-r5o r. 

(Dimmt. 2. 1 1 %(oa**-&>t-r^Fjfa*j5jct) (e 

[0 0 9 4] (^ife^aA-6) ^JMfijA- 5(Z)ryW^/W 

7 :c y — /V A T t K 4^ Ffa#;?§ft 3 4 0 t|S 
( 0 . 2 5 a S) WiSffl 1 2 8 gPrt*'^ 4 5 °C * T JPfi 

T5>3 0t|5 (0. 2 5 3») i:mM-r?)o 

0. 5B#Pf51(Ct)/ioT. 9 OV-^XMmL. i^V^ 40 
-C\ !i#L/£;55b. 9 0°C~1 3 0°C-e3BtfBl, g** 

ffH. 1 5 o°c~i 6 o°ci;TJnfiL. i 2 5°c*T}^ip 

0. 1 9%(Dmimi;t^ir^mm.±ht!^ (e 0 

[0 0 9 5] (HjfefjijA- 7 ) mmMA- 2 y y 

/-/H 5 6 Ot(5 (1. 53*) ^3J:t)«5 0 

%A<mit'r h^j <y M.7mm 1 2 fi5 ( 0 . 1 5 3 *) wri 



^PjS 2000-63871 
22 

K9 9tR (3 3*) ^■ssip-r?.^ -(Dmmmmt. is 
-^^ooM^^^i 0 o^^mMi-^o 8 5t;~8 8t:-e. 

iPf I * 2 Bt PhIISI^^ L . 2): V N -C\ /KStSt 1 6 §^ ^ ?S Jp L . 
C(7)il-a-t)* 1 S^^faW^L. -t LT 1 5 0°CXM^y^ 

[0 0 9 6] iisoj: 5 icmMLt'^mimm 2 2 on 

(0. 15 3») t Ky v^WX?Pi|^7. 5g|5 (0. 
15 3*) Sr»1-5„ :i(Dm^m^ 8 OV-- 1 0 5V 

X\ mmo. dU^'mUL. ^LTft#?r9 5°C~1 2 
5°C-r-$ 6>(^6fl#fBm^-r5<, iiJPOt Kyi^^-zK^pi)^ 
7. 5a5^^^^JPL. ^LTM*5J;WW^8^W 

h y :yy°L. ^Lxm.m 1 1 5S|S^ 

LT) ;a5#p3ti5o 1. 1 9%0^ilSr^*1- 

[0 0 9 7] (|IM?ijA- 8 ) ^iifjA- 2 C0/j-° y y 
y^'f-jvy^j-'/VQ 2 AOU (6 3*) J;t/ii;?fi 2 8 

1 4$Ri7)?l'a-i^^6 Ot:S-eJPfiL. m.Whti:i)^hs 5 
0 %7j<SI{t-j- h y f> A7X?§?« 4 0 ]^|5 ( 0 . 5 3») ^-^S 
iP-tSo :L(DU^m^ Q 0°CXO. 5fl#PBl»#L. 
T 7 5 "C- 7 7 °C-C 1 mm\Z.t>fz.^X . 9 1 %d^7WAT 
/VT="t K*^fS4 3 5§p (13. 2 3*) Sr^Sll-rSo 

ifeiSrSW 3 0 UX^^\i L. ^ LTfflStttfK^:^ h y y 

[0 0 9 8] #^nfcq3M#:^|g6 2 9g|5 (0. 4 3 

S) *5J;r/v'v'T>'v=T5 K3 4g|5 (0. 4 3*) C7)?g 
-^i^^. S*T(-T. »#L/£^Sfe. 2 1 0°CS-eM 

^ L-t2 1 ot:~2 1 5X:xAmmm-t^o ^^v^ 

0 4%cDg*&^^i-5,Bifa^fe^ti (7 i%i£l^r«t 

LT) T'fcSo 

[0 0 9 9] (IIJi^!)A- 9) *ifif?!lA- 2CD/Ky -i" y 
y^;W7:=i/-;H 7 9 2§R (1. 6 3*) *3J;t>'^>' 

i^yi 3 5 oti5(D^?.^it^^6 o°c*-eipiaL. ffr#t/^ 

b . 5 0 %7j<liMt;-^ I- y ^' A7j<?l?-/g 12. 8 §^15 ( 0 . 

163*) ^mm-r^o ^KD-u^m^Qo'xz^Q^'cx 

1 O^FBlti^L. if):V^T\ /-^yJjN/Ui^T/Vxt Kl 0 8 

SI5 (3. 2 8 3*) ^'gsJp-tSo iPfiSr. 6 5°C~7 5 

°ct: 5 mmu i(Dm. m^i 4. 3U io. 2 a 
3*) ^mm-b. r<7)^tt'fk^^ife^7 5t:~i 2 5 
°cti/2b$Pb']M^l. i^fcv^T\ KSTt-T. xhy-y 

[0100] 65 °C-C«L/c±t2^ FsmiiS 2 7 3 4 

*I5 (1. 43*) ic. Ute^ilA- 1 (O/Ky ^^ky*y 
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T^yieo. 7m^mMi-^o ^<^M^m^6 

1 1 O^CT 1 . 5 BtPfflMA LT 1 1 0°C~ 1 4 0 

Mjiitbsy ^j^ V 1 0 0 °cxmmi- ?)ts ^ (omMit. 
1. 7 9%(Dmm^^^-r^mm^i^!^ (6 ovo^i^u 

[0101] (X ^ 5 K5>'MiJ) ^ e/^-f 5 K 
« . t K n * t-Vi^g^ 3 / ^ ^ ^ r ijfc' J; 

3/N:^7itTv-/Wk^iJtt. IS. I I§!JtoJ;t/l I I Sir 

-rs : 
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7 1 



[0102] 
lit 15] 



■CH- 



O 

II 

COH 



CH,— COH 
II 

O 



R— CH 



CH, 



O 

II 

c 



. c 
11 

o 



o 



[0103] ±5S;-e(i. r 4 o lia- 5 o o m(D^ 

0*L<tt. 5 0fi~3 0 OftcO^Sm^Sr^ 

^ti^x'o. mm^^?>o Mmmat. ^loa/N^PiT 

->/Hk^iJtt. -^i/^vit. ^©s-tt{*. **^*5J;0«i5' 

[0 10 4] I iSt KnijyUfyl^a^n/N^^Tv'/l' 

[0 10 5] I I iSt Vuij/vyf/v^/^-^^T-yMt 
^ ;^ X /l^-fb * (4 V? 3 T^y^/P-fbt Kn:*^^' 

[0 10 6] Z.^iD(Dirvy ^vm.'^W-bWM^h^i)^ 



20 



30 



40 



50 



So ill^^iffiiiH. r';^)\ 3 Of@~7 0 0 OfEO^S 
Jl-?SrWt. -tLT. R'tt. 4 0fli~5 0 OiaO;^* 

JS^. *f*L<tt, 5 Of@~*^3 0 Ofi(75|5?*I^.^^:t 

[0 10 7] hXv^-<fc^bKs iMa/N^^Tiz/Wb 

^ij ^ ^ mt7m^-:^ (DWMm r ' 7 

ya^#:4fc(4^ix b roii^^bT^ n ^^^^ feffji $ ti 

^-tt. lf@^±©:n^wyl4^fSfpa(D#?£{cj;i9# 

ix fi^ Blfg y ^' J; t/^ y -=7 - -e 

-r-fi. *4g:tt/7^>- (i-/£t)t>. >C = CH2S;65 

•So 

[0 10 8] L;6^L/i/j5^,, h^U(DfyW>^yy y 

Clflhit. mat. ^Wii^Vy 4y (me dial 
olefins) iP^tmrv^S) ^/-v-t 

S,!;t. ^rixfjtt, ii^. %m^is:vy ^ytlUf-^ty"^ 
(fil^tf. {W,^Wcf=^)V) y^^)vm ) *3J;t>' 

^s^BmL/tfi^^tg/iig^^-w7^y7i^b#^ixs) 

WJ; ^^'^SSr-g-Wb/^V^o ^tL{Cfc;i^;0^t5e)-f. 1, 3 

-zy:^y^i:,x3y^=fvy(DWi^ (f?iJx.«\ 

1, ?>^X.Xj7.=j-vyt.fz.\-i^^y (^=fS7"5^yw) 

mt. Z(o-mm\(rym¥^Xh-^. 
[0 10 9] -IStc, t.^h<ryifvy 4yn^{Mt. m 

2fi~,1>^l 6fi(D^*i^^^§r^1-S*SSt K^;&/^tV^ 
So $ P>tcJjtLSW?i^7;=^«:^i/:7^ 2fB 

6> S SfJ^ $ S o 
[0 110] *^0J(C'Kffl^tiSTv';Wb^J(c*3V^T. 

::iixf3<75c7t^b7X*-<-xgJ^X Ei3*(^;t 1/7 ^ ^^a-a-ft: 
^P»-rs/cfe(cffiffi $ixt#S*S:t 1/7 ^ 7* y 




3, 2-^^;V^7°T->- 1 , 

[0 111] LtfLtf, r:tlbC:^-l/7^' 

*5 J; tK*^ 3 0 fi*%~»<] 6 0 y 7"x i/-a-»Sr 

[0 1 12] 
[^bl 6] 



CH, 



CH3 

I 

-C — 
I 

CH 



20 



30 



[0 113] I iMt Kn7&/ixtVv-jl|^=3/NyigT>-;v 

S4yif4T/W^::^/V*Tfc5„ *H»W^4, 2 3 4, 
4 3 5-§-C0|^^«, /Ky 3/N^^a::;^7=-yHtt Kn:^/U 

[0 114] I I S=i/N:^^T~>/Ht;SlJ(4. it-aifflb 
$tt#5„ ISt-. rroSJ£(4. :itl.ib(75 2a(D 

^15 o'C~#^2 0 ot;cDt£it-eAijfii-5r 

<. r:ftP>co^iafp^/-*5j;t/7Ky 

[0 115] I I M3/^^g|rv'/^ 50 
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<73fi^»f4, />/<^< <!; t>*^8 0 0(OMntt*3j;tJ«{J/-7i< 
i!)^l. 5(DMw/MnJ:b{Cj; i9#tlS:':3(tfctL5#y 



^=C<ifcltil. 3||ll(Z)3/>^^ 
[0 116] iMa^^i^' 



Is. 



<tt800. $t ci. 1^ 1 5 0 0 5 0 

0 0(DMn tt, *3J:0'>/^< t 

1. 5. ^ h\Z.~^m^\-±. '^1. 5 6 (OMw/M 

(VPO) , J«?13gfe*5 
J:t>'^VWN°-5^-v'3 n-r hi/^:7^- (GP 

[0 1 17] mrcOS^fcttSR^^. *0J!*i»cfT'f4. 

«3fit 



[0118] 
[<bl 7] 



o 



I I 
I I 



o 

II 



Cviii) 



[0 119] rrT\ X*5j;t/X' Isl-t/tttS-jfe 

2>;4\ -fBL. '>fl< h\,im(DX^XXlX' \X I I® 

[0 12 0] -^-nt^x.. XioX-Xl/t-fzltX' 14. ii 
-OH, -O-t KD;^/Vt-VK -0-M+-efe 

•5. rr-e. M+(4, isiw^ji. ry^^^j^ij^ 

■^yt.fz\tT '^yij'^iry. -NH2. -ci, -Br 

SrffM-tSJ; 5/£-o--efei9#s„ _hcoS(©V^-ftt/5^ 
-e{4:^^V^XS4fcf4X' S^#}C|RlJg-f tl4. ^(D 

#1* J; o T ?A 19 ©a T v-yp-f bS^S PjI ^'j-I' 5 W ^5 ^iJ 
(f fjtLTiV^PS'J. fiST:14/=ei/\ L;0^b^i/?)Sb, ■£ L 
<(4, XfeiO^X' (4, r(7)=!/^yg^ScD^^iij 



(15) 
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;^(Z):^7i-7}^>v/H|-tgtt i-t^it>-h. -C (O) Xi3i, 
t/-C (O) X' (DmJy) i-^TiyMtR&m^\^n?i 

[0 1 2 1 ] 5tv I I I coK(c*5(t5jy,T(75^:7?;^/jjif. 

[0 12 2] 

[{bi8] 

i 

-c-c- 



10 



[0 12 3] m(D:i(Dx.of^^'^i^^mj-imt. m -t 

(i-^^t>-b. -H) K^v)^ mti^ fi^o 
[0 12 4] I I M*yw#>ltTv-/HbSij(±. B^Kr 

■r^^ticx<0. #1t-3ftbtt5o :*:|SB^<D@e^±. E 

y T/K^:/(DMnffil:-fiJ6::i:(Cj:t9#e>tl.5iS(Cffiy^ 

/N:^StTi/yV'fh^iJ^s^ B»a(7D^Sl:4 0, 0 0 0. is 

0 0SC<t i9#}t'3'ltt.tT.5/£p5. I lMfi*3/N:^^r 
v'^Hb^Jfls em«O^^»«»2 0 (4 0, 0 0 0/ 

2 0 0 0= 2 0) tCj; i9#m^~i'tibtL?)„ t/¥oT. '-|#aE' 



— CH— I 
/ 

CH„-C— OH 



OH -CH-C. 



A. 



o 



(A) (B) 

[0 13 1] ^ly-^^mm^m ^tzitm^j:^ i immn 

■So 

[0 13 2] ^fetCKfe-^/ci^f-. 
ISi::. 6 •Sr,1ix,^dJV^„ $f4L<li. rro:t/M:(±s {1 

^as»^y^*fii:(cx=tLT. 1. 4^lil©=I/^^sts, a 
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[0 12 5] I IM='/^:^i?rv'yHb^lJ(D^ttD^e^>^^# 

\Xs S*aR';^5^ ^>/j:< t titl 1 . 5i7)Mw/Mn1t 

[0 12 6] ±-e5E-<fcMntt*Dj;l>'Mwilt^#-r'55K 

oTpM§tb#So f?J;t«\ r:^b*yTyP^> (# 

[ 0 1 2 7 ] Lvu 'MMmmr^n-. ^Ln^^^^mm 

[0128] 

[<bl 9] 

--CH-CCO)R ^ 

CHj-C(0)R^ 

[0 12 9] R°*5j;t>^R'tt, ^nmaAtL 

-OH. -CU -0-mK7)Vi^)Vl)-^hfl'^m'^ 

fl^-^ii^. ^tihit. lal -i:-fc9#6o B'^L<lt. Z.(D 

^y^^m'&\±. ^st*3J;Of (X (A) ) t (X (B) ) 

[0 13 0] 

{\t2 0] 



(X) 



1. 5im^hm?'. 5f[il(7)=l/^i>^^-r^3l9. 

•So 

[0 1 3 3] i^^^. I iMem^/s^^Tv/ 

/Hb^ijtt. ib^r' (r') A^^^mio-rz.hii'^x^^. 

IM^ (V I I I ) , St ( I X) (X) 
•fS l|il^O=!-'^i^^a^*t?L. -tLTytt. 1. 3 

i^^T'xIi-^-S J; 5 R**5J;t>'R'*. 
^ LT y ®fil^±-t^-5zE-<fc J; 5 (C-fS ^ t J; •? . 
[0 13 4] *»0*LV\^.^sg^S(75#^l:fi»(cM 
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[0 13 5] f^ijx.«\ MrKDifiicHLT. I<] 8 0 0 COg 

/JMii:*3J;t/l^ 5 0 0 0 (DM:±i&tB^ L < , Iti i 3 o o 

5 0 0~*^)5 0 0 O(Z)|5ll(DMniit>*/c0t 
LV\ $fe.(C$fSLV^Mnilttt, 1^)1 5 0 0~;^2 8 0 

OOfffltCfeSc :tt^f* LV^Mni^t(7)t^|aii, 1 5 

0 0 2 4 0 0 -efe -So *° y y"v- yva^ m n 

{C^fS L^^Mn'ftt©^5|l^l, 7 0 0~|>)2 4 0 OT 
[ 0 1 3 6 ] Mw/MnJ:hWttfC|iLTt,*/c, V^O 

i$.mj-^L<, mi. s^^fi^'^d. os-t?(7)tEii(Digt. 

iitii. JKi2. 0-efo '9,1^2. 0~*^4. 5©|5|l(Dfg 
V^^/J^-fitfl. 7^2. 5-efcl9, l«]2. 5~|tl4. Oroffi 

H COft t * . W 1; L V ^„ 

[0 13 7] $;^5:^y 7'y^/^i/(^o^^T 

r'c (O) -ch=ch-c 
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*Sl i3mS*fc/t"9. 1. 4l;/t(j;l. 5<!;i/^5 3^^^ 

Tv^-5i:a^i§;ris„ ^nhtt. mK.it. i. 4~i. 

10 X\-^i¥f'M(D^<y /--^-icmLX. ifijiL-CV^SiB 

*Lv^^|^. mm. it. Rjt^f£^'<Dmmi^mLx. 
m^. if-mmm±mmm-r^ i:b\cn.m^^x\^^. 

[0 13 8] me)COg^*:iSf|j|[ $tl54^y T/V-iri/ 

(i. ±tBR'-T:-|i*$tL6fi'a^^ig:^U7-i' y^y-^- 
[0 13 9] I im.mM^^^^m.T'yMm^mm-^ 

20 ^(C, im&s±.(D}:.B^^^)rfV^y\t.]^J.-r(D-ll^^(D 

X (O) C-CH=CH-C (O) X' (XI) 

4L<tt. :L(D-7V4ymK^--mi&iirfy-?)vmK]t--^ 
tt, ^fcsCidtB^i-?) iajy,±<z)jb^t)-t-fc^ : 

(O) r' (XII) 



30 



[0 14 0] II I g«3/^^?^T■i/>'^'ft:^J(i, i^/kd 

mtr-f^^'b l*/KD^|&fp;t;;V7jt>^S/-c:(i^tt?5 
©i|2gf* (^i|x«\ -v-U^^^Sfcttil*-^ 

ll#t^^5, 3 8 2, 6 9 8-§-(i, a;-::tU 

[0141] 4:^B^C0 I I I 3I*fc« I I I MT v- 

-fti;6^{c:|^o-C. 1 Siy^iro^Ky T/v^>':)o it/ 1 
±©-r v4 ymK'i^^mt.tzA-iy-^ ivm.mMlfi'mt^ l# so 



t Kci^/l/fVVilif^rjyN^'atTvyHli^lJttv (a) T:/ 
^=ri;/c:(4 (b) T5^tHiS1-5o 
[0 14 2] I®, I iSSfcttl I lMiLT(Dgm 

[0 14 3] rnif-uyr^ ^-j t(©ffllSi4. 

[0 14 4] 
[^t2 1] 

HjN(CriljCHNH),H 
[0 14 5] xi4, WkXM. ^LXR 
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;S5^(f p5tl5o J: 5 ^^^ft-a-tJU. Te t h y l e n 
e Am i n e s J TEncyc 1 oped 

ia of ChemicalTechnologyJ 
(Kirk and Othmer, 5^, 8 9 8~9 
0 5 ^—iy^ Interscience Publis 
hers. New York (195 0)) {CfcS®^ 
Plffl(-!ait$tl.. (A 2) tLX. ^yc^i^/tj^ 

■t?>ms^^1^ir^o Cltltt. r p o 1 y a m i n e 
HJ COjgp^B^^-^-mig^ttTl/^S^ 

[0 14 6] ^SScfficMbra^T^e^tfigti^^ggi-s/c 

(*««i7K3^^^itl y^l:fcfcl9) 2. Oit^'^m^X 

[0 14 7] ^tti-icKKJST'H. r.<75T?y(±. RN 
[0 14 8] rroSJ^^'i-tts 7l<.(DMUm4-LXid^ . 

[0 14 9] 
[^k2 2] 



o 



R -CH-C 



CH,-C 
II 

O 



b +H2NR 



R— CH— COOH 



I 

CHj-CNHR 



10 



20 



40 



[0 15 0] i^^^T. r(OStioJ;t/T^ KttgX-roSiS 
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[0151] 
[ib2 3] 

R^-CH —COOH 
I 

CH, —CNHR 

II 

O 



o 



R — CH - 



N— R + HjO 



CH, C 
II 

o 



[0 15 2] :i<Dm-(OE!tli. (g*«7j<3/N^lt^ 

2 0 Ot:cit5Hrt©SJt;i5g-eDTS>i9 , 'OfEHi^T? 

(4. 1^ 1 0 0°C~*^ 1 6 0°CWSJS?aSSrffiffl-t6(75*5 

[0 15 3] I®3/N:i^^T~>/Wli^lJSrftJlLT3/N^ 

tis^oxh^o 

[0 15 4] (HM^JA-IO) 2 0 0°CX (Di&mit:^ 

x^/l-Sfl. 8 5 0(7)^±^^^iSrWLTdoi9, 
fcryv^ri-ypitTR^^^^Stfi. 1 1 3 coitfffi ('ttH, 
5 0 OcD^^Mitctgiii-t^) Sr^L■rv^5^i;455^;^^ 

ofco rojj^y yT'x^^^/wis^x^^^j^Ks o Or^'^i^ 

(l^m) *5j;t/h/W^^^l 6 0:i'^yA(7)yS-g^t)(-. S 



h y ^^3 5 (ia») 4r-i35 



otfv\ ^m(D^mK!t\cx'o. ^(Dumii. 50^4 

Tl 5 CC^-eMLT, SyWai>S:^5feLfc„ ^ 

(7)?ig$rfiS?[i3 3 5 0 '/yJ^xmR-t^ t . r ©iMi. 
1. 6%commta:^LXv^^:Ltf)^^7^f)-^-ofz., 

[0155] mmmA- id r ^ >jxjst/ i l 

T. 3:^U>'i;T5>'3 1^7i^ (1^*) ^ffiJlL 

T. llftf^jA- 1 0(7)*?i4'S-!9]gLfc„ #fcti;yc^j^ 

<^<7)'MmtHt. 1. 4%-I:-feo/c:o 
[0 15 6] (*JtefjA-12) VV^^'^-l^y'rhyS. 

y(Dmm^n'^ir^m.i^i:^ir^^^yyT^yf&'^t^ 
55. 5^-7^(1. 5 i^Jr) ^ftffl LT. ;^jfeffyA- 
1 0«*}'i^lii9fiLfc„ #e5^/c4^!S(;t)f4, 1. 9% 

[0157] (HJS^JA- 1 3) rOT? >RJi:#5i: L 

b y :a^^L-i/7" h ^ 5 ^-5 5. 0^"yA(l. 5^ 
») ^ffiJlLT. ^iif^jA- 1 Oro;^&*|ft'9ML/c„ 
#fcixy-c^fiict)(4. 2. 2%WS*^»*^Lrv^y:i„ 
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[0 15 8] (mminA-14) h^V^^yi 4 O^-yA 

^ yy'y-=./uM7k='''^^m (:itnt. 109 

(0. 7 8^^*) (DU-^miC^ ji^L-VTS:^' 

S-r5¥J^IM^#L. ^LT rp o 1 y am i n e 
HJ (D^&^X\ Union Carbid e^^hA^ 

6 3. ei^'yl. (1. 5 5 S») ^«]Lfc„ 

[0159] mtMMA-1 5) Z(Dr^yRl$:^^tL 
^f-U'Vv?T5:/4 6i^"7A (1. 5^^fi) ^ftffl 

J^feifelfl, 1. 5%coS*^l:^#LTV^fi„ 

[0160] (HjfeiiijA- 1 6 ) m.mitt^ y yy^u 

y (Mt^ 1, 0 5 0(7)TJ?S^^^fifcJ;tJ«4. 3%<D 

"9. 1 0 5coitfifcj;05 4 o©=^^a*W-t-?)^y-f y 
7'7"=-ym7X='/N:j'l$^iii^L/c„ rco/Ky -r y^'x^- 
^v^Tk^/Ni^^s 0 0M4fl3*5<J;t/ii;ffl 1 6 om&U<D 

m^^K. 6 5~9 5°CT:\ '=^m ( 2 5 filr§|3) (DP o 
1 y a m i n e H (MMMA - 1 4-^^:^ Lfc) Sr"^ 
iPL/c„ i^feV^-r\ ::©?l^t)Srl 5 0°C4-CML-C. 

fUtCj; :iO;^-^7H^?i$(±, 1. 6%(Og 30 

[0161] (HiSf^jA- 1 7) ^Jtef?jA- 1 6 (D#y 

yy~x^/i-li7K3^^y^2. ii2y'^i^(3. g^s 

*) . -:y:^'^Uyh])T^yi 3 6^/yJ>. (3. 9S 

») i3J:t>mtti, 0 6 o^7A(7)^-B-tiSr. 14 0~ 

1 5 0°C-T:-lH#rtg;f)PilLfc„ 7k(Dm^HSimi- 6tcl^) 

(c. $e5(c:4D#rEfl(^t3/toT. r.c75/i-g-t) 

(C. S^Srf^AEfc-li-fcio •?:©agSrii;i'ft4 2 0y'7A■t:■ 
#l?-rSts w©^^7w^ij^tt, 1. 3%(Dmm^M^ 

[0 16 2] (^J£f?ilA-l 8) 5 0 0y^i=sfl3(D 

*Jfe^jA- 1 eco/Ky-f y7^x=^7wii7jc3/Ny^i, o 

0 0^'9i>. (1. 8 7^») aommii^. 8 5~9 5t 
T:\ -r 5 >-7 0 y-yA (1. 8 7=5^ 

4) ^BMLtCo ro/l-^tlSr 15 0-165 

t:-e4B#ra;!jpflL. Sfcfctc, 
nA^iAA/fCo ^-fiO^StriS* 2 0 0 ^y AT^lRi-S 

:iCO:t-{jl-mmt. 1. 4%cD^*-^a$■^L■rv^ 

[0 16 3] I I M='^^y^Tv'7Hk^J%ffiffli-^3/N 50 
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[0 16 4] (*M?JA-19) d^y^yy^'^^ (Mn 
= 1 8 4 5 ; Mw= 5 3 2 5) 5 1 0g|?(0. 28^ 

*3j;t)^M7K-^l--'i' >'St5 9^15 (0. 5 9^yv) (7)?S 

-a-ti*. 1 1 o^cs-c-ipiA-t-^^ -(DU^'^i:^ 7mm 

-e. 1 9 0°C4TML. ^(Dm. *©*ffiT(-T. M 
{*:^ia^4 3g|5 (0. 6*7W) ^^Jp-r5„ 19 0t;~ 

1 9 2°C1:\ 3. drnmi^i^tc-DX. ii*PcO±l* 1 1 f[! 
(0. 16*;U) ^SsjjPt-So ^(^RltM^!^^. 
^pA§5A^oo, 1 OB#rB^{c:;b^coT, 1 9 0°C~1 9 

ASTM^feD- 9 4}' J; l9?^:eL/c8 7(Z)^>'{b 

aitf^^-rSFjrSco/Ky^yyVi^emi IS3/^y 
[0 16 5] I5>i^&fc:'9^3{i~*<)l Oii(D^*M^ 

^^-rsmf-i/v-Tj^y T5 >^(;)migzi^t;i 0. 2U 

(0. 2 5y^fi:) 1 3 8°CT\ iSjftl 1 3§[5*3j;t/ 
i-ePKLfde^a/Ny^Tv-yHb^iJl 6 lg|3 (0. 2 

[0166] mmmA- 20) /^y yy~r >- (Mn 

= 2 0 2 0 ; Mw= 6 0 4 9) 1000 fMO. 495 
^/W) *5 J;t)««7k-^ l^-r 1 1 5 $15 ( 1 . 17 *7W) 

(75fI;-a-tJ4-. 1 1 0°CSTjPiii--5o ^(DU^^^. 6 
BtrfHT. 1 8 4°C*TjPivL. ^COThI. ^CD^BTf- 

S(f*^±^* 8 5 (1. 2^71-) ^Ss^bO-rSo 18 
4'C~18 9=CT\ 4Bt^{Ct3fcoT. iiiP(Z)|i^ 5 9 

(0. 8 3^7W) ^-/a^p-rs. ::(DRmm^m^. ^ 

*^n^§ii*-0-o, 2 6H#rB^{Ct3fcoT. 1 8 6 "C- 1 

9 o°cxmmir6^ticx . h y i/7°-r^o 
[0167] 1 ^^^fc/c 19 1^3 3 1 0 m(Dm.mw^^^ 

Wl-^^^l-i^^y TS: 7$|5 (1. 3 

8 ^14) 1 4 0°C~ 1 4 5°CT:\ |2;?f!3 1 0 6 7fP*3 
j:tj«±-eliML/c37^yBtT>';^'^t;SlJ8 9 3$p (1. 3 
8a») {-Ss*Pl-6ri:(cJ;9, ?S^^SriiM1--5o ^ 
(DW.^.U-^mi:3mfi^Xl 5 5t;*-eML, ^LT^ 

[0168] (^Jg^ijA- 2 1 ) Rj^cs&lc, y :/ 

T-> (Mn = 2000, Mw=7000) 1000 fP 

(0. 5^;v) ^gs^p-rSo ::tiP>rortM^^ 1 3 5°C 
^-eM-^L, -tLrMTK-^iz-Y^-i^ 1 0 6tf(5 (1. 0 8 
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[0169] ±t54fi!ct) 1 0 0 om^^Wfy 1 0 5 0§R 

B#.^t:\ jj^yr^^-eg. 4$|5 (i. 8 3^») ^mM 

■iiiiLT. 5 3%«:^-Y/K 1. 1 J;D? 2 1 

[0170] fm^t° VT^yj */t{i^(7)[wiaM'efo 

•r\ mm(D^^ri,cx. ^Tfci^6„ 20 
1017 1] ^(DMs^yr^vT^>imMir^j:^'mt. ^ 

!ii-mtfl\/\ m^il. *ll#ff||5, 3 6 8, 6 1 5-^ 

[0 17 2] ::©='/N:i'^T'>;Hk;^iJ(i*fc. t Kn:3f 

[0 17 3] jtfl5(Cii^T-fcSi:%;tP.ix5TS: y T/W 
3-/Hi. l|5Hy,±WT$ >'«*Dj;t/ltim±<75*^S 30 

fl\ 2 - t K n v/:x f^yPT S-tKn^f- i^y'^f- 

J)^T^>, V?- (2-t Kadf-v^ni^^/W) T 5 hy 
(2-t Kn^->3i^/W) T5;>. i^- (2-tKndf- 
->-7°n tVl-) r5>-, N, N, N' - h y (2-tKn 
drv-ji5^7V) Jig=-l/>-v=T5: N, N, N' , N' -"r 
hy (2 - t Kn:3f-v-ni^;lx) I^^' v^T 5 N- 
(2-t Kn^v^^/P) t°-<7>?^^, N, N'-v^- 
( 3 - t Kn tVl') t^^yv^^^ N- (2-t 40 

KD:3r>-3i5^yP) ^yPTi^yy, N- (2-tKn=^i^:t 
=fM - 2-'^/W^y y N- (2-t Kn=5ri/j;^ 

yv) -3-y^yi— 2-^/i^7j^y y i/, n- (2-tK 
n:^->7°p tvw- 6 -y f-zi-) - 2 -^/wx}^ y y n 

- (2- t Kn:3f-i/3:f-;W- 5 h^v-) -2 
-t°--^y K:/. N- (2-t Kndev'yn tVP) -5- 

2 - t'-^y K^-, N- (2-fcKD:3f- 
-5 - (N-7'~f-/U;^7/P/<5;yV- S-f-^y 

Ky) , N- (2- 1 Kcidf-i^a:f=-;ix) t°'<yv=:y, n 

- (4-t Kndf'>':/^yv) t'^yv'^', n, n-v?- 50 
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(2-t Kn:?^^/:^^^/!.) ^^yi/^-, ioctt/^tiforojll 

/l-. N, N-v' (3-t Kn^ixrn tVW) iJ^'yv^^^/^ 

if'^^i^fc-So ffi«^y-*3it/jKy -N- t Kn^v^T;V 

=^yi-gmT/v^i/y;j-°y r 5 >'tjSfc#it$ti. 

^(^T/vdei/:/Stf (c2ii~3{i(D^*j^i^ 

Sr^^L. ^(75T7l'^U'V#y >';5^'7fB*-e»T5 

[0 17 4] $ P>('fiil(75T5 y T/V-a-zKctt, iy,T« 
ixS^;lC J; 'O . *|l#ff H 3 , 5 7 6, 7 4 3 ^Xtm 

Ra -NHz 

Rji, {>?i< it iM(Drjv=i~M±\:. Kp 
=3rv'W^T/P;^; y 'BT 5 L < . 1 

Ra -NH2 

r^T\ R.tt, *y-*fc(i4^y t Kodrv^emryw 
*Lv\ hyx^f-o— /VT 5: yy nt-coiSfc 

^ftLV>t Ko:^^^^^^ «T5i/Tfc5„ rcDt K 

u\iyUWkW,-'MLT $ y(Z)#:itcof?iJ('ij;, 2 -T 5 y - 

1-7'^y— 2-T5y-2-y^/i-- i-^'o^-^ 
y-/K P- (;3-t Kp=¥>'^^71^) T-yy, 2- 
T$ y- 1 -T^nz-^y— /K S-T'j; y _ 1 

— /V. 2-T5; y-2-yf^;P- 1, 3-yD/Nyv=:^ 
— /K 2-T^ y- 2-3i5^;V- 1 , 3 -7''n/N:/v^;t 
-/K N- (i3-t Kn^v'T'n tVW) -N'- (i3- 
r^J^=f-jV) }i°^y'yy, hy>c (tKndf-e/yg^ 

;v) Ti^yy^^- (rti(i^/i. hy;^y^o-/wT? 

yy LT3C-De>H-tl/^-5) , 2-T / -l-y^=f 

J—fVT^y, B - (i3-t Kn=¥v-^ h 
dri/) ::;^yWT$>', 5 i/ywni^5;>', 4- 

T5;y- 3-t Kndf-ix- 3 -y 1 -yxv- (r 

MT-tS) . N- (3-T5; y^'n tVW) -4- (2- 
t Kn:^^^^!^;!^) t'^yi/^', 2~T5y--6-y^ 
/W-6-^/V-7P. y- 1 -^y^j'y-yw, 

N- (i3 - 1 Ko=^v-:3:^yV) -1, S-v'T^yT'o 
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1, 3 - v'T 5 y - 2 - t Kndf-iyyn/N"^'^ N 
fj:^Amfh^^o (a) (b) iL-C 

§P.(CfBx|-r5/cfe(C. *H#I1^M3, 5 7 6, 7 4 3 

[0 17 5] mM^A- 1 0~A- 1 8T'(i, ^W/jf iJ 

-r y7~~^/v4i7j<=!/N^it(4, 1 0 0 ow^^^a^wts 
■tSo r(Z)^J|fi-t-coH-i:^^±. roS'fb7K*Sm*7X=^/^ 

[0 17 6] iiii±OK>L^»fcJi){>l, Il^-T? 20 

ixr t r 1/ ^ 6 „ fi vt^ijiiB i ijmfmmm -a * ttr v ^ a 

6 1 ^HlMtt^ -i^^g^ 655, 242-tt LTi^fjrl $;jlT 
[0 17 7] /J^y r7W^-7Vgilv*:^77Pj]t>^Sr'<->^ 

^{cj;i9r<7?j;5 ^ mm-r ^tcub § 

v>;tf7P#>'^(4, i£{.giCjJ;C-C. i4ttco#ftTf-T. * 
(c:*Pii$n5o L;^)^L/£;6>fe. ^(D^-Mi^m^?) t . Z 

&mm^0i'^]t^^^^J:^\ 50 
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[0178] mmmA- 2 2 ) ^«yijA- 1 e tct^ o 

:t°V 4 (^^41 0 0 0) 4S7X3/^y^ 

^laS-rSo r(7)#E7R!^^#/tt^. ^(Dl 0 0 O^BSra 
•>*4?|5-e^aLT. :S*#»^0. l%4Ti£T$it 

5„ lcDjgJe^{k«7K^^#fJ?»6 6 7^p-t:#«?L, 1 
©;t-i'7V#|R4g7j<t) 1 0 0 0 y T 5; WH-^ 

til 0 agPtSiS^-ltSo 4 Oyo^rt-Y/W^M. 4 5(Z) 

^:£*fffi*5 it/ 2 . 0 %(D-^m^^i-^^Mmit:^ ^ 

[0179] (^Jfe^jA- 2 3 ) S«?ijA- 1 6 (D/K y 

^ y:/-r;=i7V 0 0 0) ^tK^/^^^ (10 0 

0§P) *5j;tj?;t'1';U-8 0 6f|5. m^tJ-^-i >v% 9 8|f|5i: 

y T 5 ^yWi^m i\2%i}i (DW^^m^Mz:i%^ 

-rSo l^^tl^l 10-12 l°C*-eJPiiLT. 4^fn$r 
^t5„ *V^T\ F^^t/^l 5 0°C*-eML. -tLTr 
ro?i.ST'lBfraf*ifi-5o F^WtlSr^eilLT, 4 0%(D 
^-i)^. 4 5©^igSffi*3J;t>'2. 0%(D^^^*i-5 

[0 18 0] {-A-Vy4l^--^f'^if^Vm/iJ)Vifsii:y'V 

< t 1 flO;^- uy ^ ^ttjt^il^ 1 i^»fc/c 
1. 5^/l-J;"9#l/\ &*L<I4. 1^1. 6~|^)3 
^/K75'>/^< 1 1) iS(D;*7/W7KyitSiJ^t;S'S/S$-ii-5 

[0 18 1] ^XCOmi-M-t. [5lB#(C#4L#5>„ 4jt 

t)^:t»]rsB (ffi^t. 1 OB^PbIST:-. J; I9#< WiJ-g-. 
1 B#PBl/j^p3*<J6B#rBTi"X:\ ^^2~4BfPfl1) 

-So 

[0 18 2] i^^®iclj^;l:-r, rco^Sc^ij(D/cs:)«y°oir 

[0 18 3] r(D^fc^J(^y°n-ir;^^. 

S$'M*^ro#r£T(-TtT5o IttoH. f?iJ^«\ ^1i^7i- 
jJ^y-St (#iJx.tf. /<7 h/i-:tyy/v*yg$*3 j;{/y ^y 
;^/y;!j^yK) . --xop^fyil fi^M (j?iJ;t«\ Mo. 
W. Sn. V. Zr^iif-) i y V St i (fljx: 

«\ 4^y*^yyxVK) . fcit/iSH (M;i«\ 
*(4. -latc, d^fi-efcD. ::tyy-i- yt4RiSt)o^7i/ 

icSr«5p{ctT. ^0. 0 1^7P%~|^1 0^7V%©® 
J; 19 # < 1^ 0 . i^7W%~j^2^;y%coffi 

[0184] rw^^ yv^57^itSiJ 2> 
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ts:^\ Mx.\t. *|l#ff||5, 7 3 9, 3 5 6-f- (-tCO 

[0 18 5] (B) vy^^m<D±m^ 

[0 18 6] 
[^b2 4] 



R»0 



PSS 



- M 



(xiri) 



[0 18 7] R fciO^R'ii, ithi'M&iLL 

T. 3|B~^l 3teW;^^Ig^^^;t-t-^t K^:*/^t- 
[0 18 8] v=^:<f-y ^-^i^lcdottSt Kn:^7/HfVwK 

[0 18 9] f?ij^«r/W^/l-S}C}i. y7°n tVvS, 
-fyy'^^/WS, n-^'f^yU-K, s e c--7~"^/'WK, 

-fk/KllS (WxLfi. n n :7n:;^/P ( c h 1 o r o p h 
entyl) ^ -i^^ a o 7 ji^ywjo it/v'j!' a n X 

[0 19 0] {^(DmimMXn. itX I I I COR'fci 

[0 19 1] ifm)]x^mfi:^mmmu^f\^^-^-y^^- 

i^^-tmii J; t/^sm. b r. « J; 5 fiWiH J: o^m 

3, 150-§-;M4, 2 8 9, 6 3 5 ; ^ 4 , 30 
8, 1 5 4-9- ; dyJ;t/f§4, 4 1 7, 9 9 0 -§■^C||V^/-^ 
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[0 19 2] *:^7j^nv5^:tit(l. 3Ii(t{h; y > t T/l-a 
-yw4 7 :r y -71. ^ ji r 3 -/v^l-a- ti i (OSiS 

T*5 19 . LTI^ 5 0 °C~,% 2 0 0 "cc^^tagi-gHrt-eff 

n v^9^:^^<DliS(i. I^^-fby yt. 4^/KZ)n— 
i//^T7^=l-/^i(^^ 0 ot:. *^2B#r«1(©MiSSr^ 

J; '9fig$tt#?)„ rtits 2a<7)SJ^:f^*¥(cfl-g-L;^ijfi 

btLfd^jstffis +53-('M#-efes„ 

[0 19 3] :^mmX^FSfj:i>h \<'uj3/l.\f/].iy=f-:4-V 

ym(D^mMim. mim^m. mi im^m. r/v^ 

x^ fz.\i»t^t>^x(D\^-tKt^x . m\z.^mfi:^mx 
fc5o \%immx\i. ^mmmwimm\t. itirs 

7j<Kfty yXlS'fb-:^ h y '>i^. #5St-t- h y 
^i^. 7icit{t*y'>A. ^BS^y^i^. itikis. ^{b^ 

m\\LiiY%^d^. stjt:/-<y f^A, si^bT7W5=i>A, ^ 

im\m. 7XilMbfp\ |glt;^X (tin bur 
30 y 1 a t e) , 7Y~mt'=^ V . im.\\L=-y^JV. mW. 

[0 19 4] v^<o;?)^co±j-a-i'ii. m'&o-^it'ii 

[0 19 5] 0-4LV^l^mB«T(l. T7W=3f7USR' 

*3j;t)«R%i, %zMcr)V^~)V (fJxLtt\ -fyy^nt" 

40 /I/T71.3— 7P. lg~fS7''f-;i-T7i'=r— 2— <y^y 
—71., 4 -y ^7U- 2 — y— 7V, 2-'^^i^y — 

7V. 3— ^^f-y-7W/^^) $;h.5o 
[0 19 6] #}c^jl/<e:^^:^7Koi?f-;^^:&«tt, 3[«t 

f t: y ^ t T7W3 -/Wii^ij;^ i: (OK^tc J; f9 WSmm ^ ti 

7l'<Z)ffiffl;65i5Jt|st/j;6„ 
[0 19 7] v't ]<'u:fy/U\f/Ui^f-:tV yWi(0^mM<D 
50 Wffl/iM-^i^tt. 3IiE{by i/t. (a) ^yT^DtVWT 
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/V$/c(*|gi:a:7'9^;VT7W=3-yV:i8j:tK (b) 
tic J; 19, #f>tt5„ 

[0 19 9] T/W^-yUfl-g-il^fi^ W£'^%-m')V:a 

-/w*3J:t/2-^^;w- 1 — .df-f-Z-yv ; V:/^/ 

yr $yVT/v=i— /u- ; yyn/NV— ywfcJ;t/4 -y 

/U- J . ^ y7°D/-^y— 7P4eJ;t)?s e c 

-y'f-/VT/U=i~-;l^ ■ ^ yya/N°y— /i^fc^itNV y:t^ 

hW-Y yyn tVi^T;V=i— /v^-g-;^-t-5||rr^T/W3- 
[0 2 0 0] KTW^ffif^Jli, T/l'3'-;Wl^ti;6^bPl 30 
[0 2 0 1 ] (*MJijB - 1 ) T;V3-/Wl^i^ (rti 

-I'yu:^^ y — iSJSS-tir^o ::»:^y y -tf <oit'fblii& 

/j^X/j^D v?^:tSffifR'c75:t-f (10%:t-fyW) 40 
tt, 9. 5%(7)y^, 2 0. 0%(D^:t!>*3j;t!«l 0. 

[0 2 0 2] (mmmB-2) m.n^tdE.mtvyt. r 
1. 5 (6 9 2Mfi#i5) *5j;t>vy:ty ^y-yi- 

7. 6 9*;v (lOOOaa^) t^SJS 
$-t!: 5:1 tic J; 19. :^;^4^n-:>^::^-^SrfSMi-5o 

tiJtT#/c/j^y.7)^ P 1^ 1 7 8-1 8 6 CDgt 

fffi^WL, yyio. Q%i6X,-(i-^-^'^ 2 I. 0%^-g- 
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Bifea*0 1 . 1 0f§-Cfc5„ r co«S:-t:-ilSM L/cffiiam 
co::^'l'/v^?Sfi> 1 2%cd;^-^/K 8. 6%coy>', 1 

8. 5%(D-r:^'?*5J:0«9. 5 %(75^iS^lt#i-2>„ 

[0 2 0 3] (iljM?!lB- 3) ^ y;^-y5^/^T/^="-;^ 
1 5 6 0^ (1 2^/v) *3J:t>M yy^p tVWT/V=i— 

1 8 0$|5 (3^/V) COM^i^is IlSfby >-? 5 6§R 

(3. h^lxJZ-^^^^t\^i.'0 . 7]^;^/J^Pv? 

^1^5 S'Ct-T^'JPflt. ^(73^. KJ^;SS^*^6 0-7 
5°Ctc,|ij#FLoo, 1. 5H#P«^(clt3fc:oT. I^'ftiy^ 

mMLtcijk, Z.(Dm^^^tm\^. ^L'r7 0-7 5°C 

i?$fc.}ciB#ffi^«iL. *<^m. mMmmx^mMir^o 

[0 2 0 4] BiMbffii& (2 8 2$|5. 6 . 8 7^/^ 

7)^;^/j^n v^^;:^-i$ (2 3 0 5gP, 6. 2 8*/lx) 6 
Ot:4•T?©|8^Sr#V^;i/5Sf3, 3 O^rat-t^fcoT. ^ 

y-(c:5t±*i-6„ ^V^T:\ ^(©S^ti^SO 
°C*TMiL. ^LTr(73?aST3fl$rBl»f-r-5„ 10 

o°ct3j;t/6mm. Hg. * T;^ h y ?/ t°>-y~x/cti, 
roM-a-t)^. liiil*^ijT'2iHi?iiii-5o ^br. ^(d 

7. 9 7 %C0 ills (Steffi 7. 4 0%) ;7. 2 

1 %©y (af^tt7. 0 6%) ;*Dj;ti«15. 6 4% 
<^^:t!> (afifil4. 5 7%) *#W-r^„ 

[0 2 0 5] (^ffi^jB-4) ^ yy°n tyi-TyV3-;U 
(3 9 6g|l, 6. m.X3^ Vi^^=f-;VT;V:n~ 

JVl2S^U (9. 9^yv) SJSSt-SEtIL, 

Tii#b^.e;i5?5 5 9°c4T'jpfil-s„ i!k\^x\ -Rmt^) 

>■ (8 3 3§15. 3. 7 5^;W) L/jJ/j^ 
-SsJp-tSo HSfe-fby y(OtS:ftP!i, 5 9-6 3°C(Ofll1coix 

4 5~6 3'C-e^l. 4 5R#fBm#L. ^:LTliii 

( 0 2 0 6 ] KJS^f-. ^^biii&3 1 2§R (7. 7a 
m *3J;Z>'iSffl5 8 0§PSr5t±I1-S„ ^S'ejiWiL/j;^5 
±T'Pi^LfcjJ^>^:d^Dv?^:;i-@$ (2 2 8 7^15, 6. 

9 7iii) 5 4°CS-t:■(75|8|*l^#v^/j;:^Sf,^ 1 . 

2 6 flf rtl!ic:^9fcoTrs^iPl-5<, r (D^l-g-ifeiSr 7 8 °C4t:- 

ML. *t-c7 5-8 5t:-e3B#w,»i^-r5o :L<nR 

^M^m^, 19 mm. Hg. X I 0 0°C^XM^:^ Y 

LT. ^<DWM\^. f)iU(Dm^M.(Dir-( jvmw (19. 
2%;^'1'/V) -C'fcl9. 7. 8 6%(DMfB\ 7. 7 6%CO 

[0 2 0 7] (^M?ijB- 5) -f y;t-y =5^/WT;V3-;i. 
(C>P)-f5-f yy°n /KD*/Pj;b/J\ I : 1 T 
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i&<D:4--Y ( 1 0 /V-) -efc 19 . 8 . 9 6 %(D 

ffif&s 8. 4 9%<DU y^Xm 8. 0 5%(D4:t9i 

[0 2 0 8] (mmmB-6) r/P3-/ws-&#j dti 

5) Ultib y ^ 5 0 4 (2. 2 7^/V) 

'^:tm^mm-r^. ikmi 1 6. 3i^i6x.x^mim$Qi lo 

4 1. 5fR (3. 44*;P) (7)7i-4/i^:^yV — t. ±X' 

IiMt/c/}^;^4^nS/^jrtt9 5 0. 8^15(3. 2 0^ 

( 1 0 %mm) T'fe "9 . -E- LT. r co^-r /i^^isa. 

9. 3 6%(©ffi|'p\ 8. 8 l%COy Vfcit/l 8. 6 5 
[0 2 0 9] (mMmB-7) ^ y:ti''f-JUT/U=i~/]^ 

5 2 0% (4^/w) i3j:t>Vy7°n tVuT;V3-;i-5 5 

9. 8§|5 (9. 3 3^/W) ©?S-^tl4-|iML. ^ LT 6 20 

!iy672. 5f|5(3. 0 3^/P) Sr'> LT o?^iPi- 
5„ ?>:V^T^ dOSJS^^v 6 0~6 s'CT^^iBtr^lt 

[0 2 10] K'fbffiiSl 8 8. 6g|5 (4^/W) ^oit/tE 

tti4 4. 2%<D:t4;^^:^yV—^mM\^s ^bx. ::: 

nv'^;^-^l 1 4 5tB^. '> LT o-^ip-t^^ I^Tcog* 
^?t±*L/c^. rcofl-g-ifel^, 8 0t:X3B#[|§Mi- 30 

») Xfe"?. 9. 9 9%(Dm^. 19. 5 5%(0'l';^-'> 

da it/ 9. 3 3%(oy ^-^-g-^t-tSo 

[0211] (mMmB-8) 4 y:t^'f-^i^T/U=i—jU 
2 6 0§|5 i2^/U) , y7°n tVVTyW=!— yi.4 8 0f|5 

(8^/1-) *Dj;tK3riiS'ft;y i/5 0 4SM2. 27^7k) 

SrfflV>r. *M?'JB-4« '^m^MiC^i)^ :t^:^y^ti 

'y^-tmmm-f^o r(D;^^X7^^Pv?'9^;^-it (l O 9 4 40 

3. 8 4^/1-) 3 0 53-PBl(Ct)/coT. ^--f/I^;^ 
yy- (rtitts ^-fbMf&l 8 lg|5 (4. 4 l*yw) *5 
J:t/iSffl 1 3 slfP^-^^-f 5) \zmwi-^. :L(DU'^m 

^8 O^CS-C-MAL. ^LTr<7)?aitX3H#rBlffif^-t- 
5„ 1 0 0°C*3 it/l 9mm. Hg. tX^^hy-^tV 

^"Lf^^. u-^m^. mmmmx2mm.wrio -tu 

19. 10. 0 6%<75Si'p\ 9. 0 4%(0y i/fcit/l 
9. 2%©-i':tiJ'4r^^1-5„ 

[0 2 12] mmmB-9) 4 yzfn\i°;\, 50 



#11 2000-63871 
44 

Tyl^n-/w (4 10f|5, 6. 8^;V) jo J;t>' 2 -rcf-yw 
--^v'/UT/U=!— /V5 9 0§|5 (4. ^3t±(L, 

y^- (5 4igi5, 2. 4^yv) ^^jp-r^o z.(Dmw 

5 0 ~ 6 5 °C(OS)^:^?Uit-t:\ 1. 5 B#rfaT■5^;lS■t 
5o rtWfe^2B#rBm#L. *LT5 5t:-CliiiLT. 

[0213] mi\M&^ 145^(3. 57^^ 

^:LT±-T:1#/c/j^;^/^^^t>^::t^l 0 0 0§I! (3. 24 

Sfi) Sm^>fci!^*oTi^ra(cbfcoT. ■Ss;bPi- 
6„ r.(75-^iiP(CJ; 19. 5 2'C*T'©^f^;05e:i'5<, F^^ 
5r 8 0 °C 4 Xtm L . ^ L T r (Dfiit-e 2 B^rfaift^f-t 
5o ^^k\^X\ rtSi3Sr2 2mm. Hg. 'T?10 0°C*-X 
h y y-7°i-5„ ^tl'/WG OgPSr^JPL. -^LTrt 
W«^*«iiiLT. 1 2%(75:t^/lx, 9. syoCOMi&s 1 
8. 5%«^:t5'*5j;t/8. 6%<DV y^-a^-t^mm 

[0214] (c) #JS^-^<--<-;^^k»fifei^ 

1 0 0%^Sx.2.teftu-<yw*^1-?) (-f/fet)*,. ::tL 

s/£am»©i 0 o%j: '9#i/^Aa*^#-r5) .ts^b 

»(C>pj-r?>^JS©a»(0j:t(4. 1 : 1 (Dftf:»fi|J;hfcCt 

:A-A-^~:^\\:^rifz^tmtix. Willi, ^«-f;t- 
fdlim e> wfiEf^ 2 fc:limm±(^?l^tl(^iS-e 
[0 2 15] r^g^tj t(Dmm%^\±. 2m(DKjz-m 

;^ {b § n 5. ^mm t . ig« w tcKrci- 5 ^isf k^ti 
t PbI « (75;fgii:# 5 i ^^e. $ n 5 4^ w^s co 

ig) Xil. Z.CD^m^^^lXh'O . ^LT4--/<— <- 
^^■fb:^^}*. rw^Mitttl J;<9±#V\ 
[O2 16]*^0JT (C) tX.Xmy^'^h^^-t-^^- 

l©J:bSrWi-5o 1^4 0 : l SrS 
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[0 2 17] ^^h(D^-^<—<-:^jm^m^-r?>tc 

f£fyh. M I A:g6:&R. ^ I I Am^Ri^xu^ I I B 

^!|^(4fflV^?)ix^#.5o Ca, Ba, Mg, Na*Jj;i;«L 10 

[0 2 18] mP)CO;r-/^— <-;^{bi&«. Ste^tt© 

[0 2 1 9] ;*/P^>v/:^;l/P^^^/^{C(4. Wtt^fctt 

[ (r'' ) x-T- (SO3) v] zMb (XIV) 

[r" - (SO3) J aMb (XV) 30 

(7)V^m*^-e&!9 ; Til. f^Jx-H; -<>-if>-, 

vyt^i/Y\ =^rvvv>^ y i/y 
:iL^]yyy.)vy 4 Y\ y :x.j^yJ'iy^ V'y 
i/K\ \>y ^=.)vysivy yi Y ^ -yy :x.=-)VT "iv, -y^ 
n^^i)->', ^'^-fyy-v, =f-)J^\^'^-yy ^vy^ y 
^n^V^VtSil^XM ;S;XIV43©r" (4, IIKils 

=I^>^T/^^;^, ;^7i-7p~T7i^3d^~>r;i-^yv/ii') -efc 40 
5 ; x(4, />/^< it ITfei?. ^LT (r" ) .+T 
ft. ±'^X'>fl<t%m \ 5fi(75^SJlT-^^^L. 3S; 
XVcf5©R'' {4, 'pf^<^ ifc^l 5fB«^*i5^^-^# 

7XJ^tov^-fti;i^'e&-5o r'' Sco^'i'y'co^ilicij;, 

^i^r ;ve^jVfi:}£iih^o r" ro#:S(7)^J{C{4, ^ha 

*°y >- ,1^ 1 5fg~ 7 0 0 ofS*/- 
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^Mcm'^h^o ±cOj^(7)T. r"*dJ;o:r'' S{4* 

-<YtiE) 5^;X I V-Ctt. X. y. zt5 

[0 2 2 0] i^mmx^m^£:^/i':i-^ym(D¥f-M(Dmi<^ 

lits -^-^^^—^^/i-y^yM; yy4 V:^ h-y-^^^/vyi^y 
^;10 0° Fl?*^l 0 0#-2 1 0° F-t:-^^2 0 0# 

>s i-y^^yy, y^^—)v, i/y :r.:=-)v:r.~=fjv^ -y 

y^vy'y-^)\^y^Ys i/y :r.z:.)vr ^y, =firy:x. 
y, a-^'axi'ry'^yyt^^(r)^/--m:x:^-^^\)r;y 

^ 7.U^^Mcy^/vif.ym^^Xf^-^) :^ji'Tr'-ym. ; fill© 

-i3 i>;^7°y 71^=. hP-f 7^ W 

*5J:t/T;i^;i57y-/w;;^/i';3s^^^ (|f!j;t 

[0 2 2 1 ] m^coim, -i:/ir>il±jc: 1 fi, 2 ji. 

fefc, :7°n \fyy7- hy-^-^/cifl-f y^x^ h y-^- 
Tryvdf-yHt^^^^-^y-tfV;^.^,^^^^^^ Krv-^w 

V? Y'f'yjv^y^yh(Du^m\-ts mmmmm(Dmit(D 

yWk (LAS) (D$i3t43(cf^|^^^tL5Ty^^yHk^^^ h 
A ;^ # ?5 tb/c II jfil^fej^t) t) * /c. Bji V ^ 5 X 

[0 2 2 2] S O3 t cDSJ^CiC J; , ?^^iJSig 

<Dm±j^mt^h:^)v-^^y'mi^-^m'&-t^^t\-i. e^^# 

('il^p-efc-So j^ij;!}!', John Wiley & S 
o n s (^^-3-^ (19 6 ) }Cj:l9^tT$tl 

)tKi rk— OthmerCO TEncyc 1 opedi 
a of Chemical Technolog 
yj s 2)S, 19 p. 291 J^AI^CO rs u 1 f o n 
a t e sj <D*Sr#fi?,©r. to 

[0 2 2 3] <-:^'fbyy^^J^yKiS. *5J;t/^- 

W#S:*S#ffm2, 17 4, 110^;m2, 17 
4, 5 0 6-^:112, 1 7 4, 5 0 8^;^2, 19 
3, 8 2 4^;^2, 1 9 7, 8 0 0 ; ^ 2 , 20 

2, 781-^;^2, 2 1 2, 7 8 6 ; H 2 , 21 

3, 3 6 0-^;||2, 2 2 8, 5 9 8^;^2, 22 



(25) 
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3, 
3, 
6, 
9, 
3, 
5, 
6, 
4, 
2, 



6 7 6-^ 
3 12^ 
2 9 



2, 
2, 
2, 
2, 

^2, 



2 3 9, 

2 7 6, 

3 15, 
3 2 
3 3 
3 3 
3 6 

3 8 

4 7 

5 9 



1, 
3, 
7, 
6, 
3, 
1, 
5, 



7 4-i- ; M2, 
9 0^ ; ^2, 
1 



4-^ 
2^ 
8^ 
2^ 
7^ 
9-§- 



m2, 
m2, 

^3, 



2 6 

2 7 

3 1 
3 3 
3 3 
3 4 
3 7 

3 1 

4 8 



9 0-§-*5j;t/M3, 7 10 



1^ ; 
; 

9^; 
8-^ 
3^ 

^;m3, 471, 403-^ 
4^; ^ 

9 8, 0 12-^„ ^fhh<DfyM\t. 

[0 2 2 4] liKi^;^/w4^^-gt (j?iJ;t«\ /^7 7^>'y 

■;/^:7;^y^7^4^>- 
y:7'-r>{i. 2 0fi~7 0 0 Of@4/cii^;aK±(©;^ 

10 2 2 5] :^9mm^-r:^Mm^-(Dm^nvmx^m 

5^(D;^/^/i^^^^fc^i^i^fe(7)jt(cMLT. mm 

[0 2 2 6] -mK. ±M(D'tj^:^j\^-^i^>m^x.xi:Bm 

<-:^'ftJttt. if.mm (C) SrM 

[0 2 2 7] *|S0JT©j5gffl(Dfcfc(C, jg^]/:?:^-^^- 

(f&>ix6„ ^i^65(7)J3gte»a^f±. jRt-, '>;i<it8 

jSO^IIIS^-^^WL. L< {4. {J/V^ < 1 1> 1 2li 

WKSJ^^^-Sr^^-rSo iit. lt)4 0 0fBJ; 

'9#v^/A^*M-7-^^L^J^^\ m^s ^(T^mtMwmm. 



#li 2000-63871 
48 

)Vif. ym^ J; t/IIKi^ :* >lt(4. fiSft t /tli^fiSfo 

y^^ ^^^^^ -<y:^y^Ty ;f7 

-f y y-Bt. /^/l- 5:M^-fy(palmitoleic) 

yy-^t'^\ 7^'y>'^. yv-y-zw 

^y^^^^'^. 'yy'^^) !\'=fiJ'cY'^-ry^vyjj 

iX'if.ym. T.y-T^) )\yif'^ ^MYu^^'fvfjjVif^y 

2SS/-ctt^:tLei-±co;&/V'rJfi/^(D 
mMS-a-i^ (^^Jx(4\ (tall o i 

1 acid), ui/y^:^^ (rosin a c i 

d) ) f^l^ifimihKh, 

[0 2 2 8 ] ifrnm-^m^^^^^mm-^m^^mm 

[0 2 2 9] 
Ut2 5] 

X 



(ri^^-(Ar) C-XH 



"1 



(XVI) 



[0 2 3 0] -rT. (4, 'pf£< th4m(Dmmm 
Emmi^itTK^^-^om. g(4i~4cofii[, Ar 

^LT f {4l~4 0SicT-&5 ; mb. R"*5j;r/g 

•^y. i-y^uy. r^Vy-^v. y ^^-fyvvy^ ^ 
yjvivvy^ My :^=-)Vti:}^li^hmM-^Mz.^ 

(4, -<'y^ly±fz.\t-fy d> vy (fjijx.(4. 7rc=.i/>-:jo 
^x3--fy=f-vy^ m^\S.. :>-=f-jvy :^=-vy, :^Vi^y 
y3L:=.W^ =:.Vny zsL=-vy ^ -i yy°u}i°uy, tK 
u^-yy3i:=-uy, y- fv-jjzfyy ^=^vy^ N, N-v* 
:2^=f)VT%jy^=-vy, o ay :r.=.\yy^ v^y°n/K 
^y-f-y^uy^ Y^):r.=^)\'-fy=f-vy, doJzt/^tL^ 

[0 2 3 1 ] rWR^' S(4. t Kp;*;H::VpS. 

L< 14. T;v:^-yp£^/t(4T;i-^::^/wX«4 5 
-t'fcSo L;^^L/£;i5p3^ rcoR" Kj4. i?ilx.(4\ ^Tw 

yK^a. m^\~is ynn, y-n^/<e 



(26) 
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hum^s ^^ymmm (irf£t>ib. =o) , ^:tm 
(irf^fjib, =s) , ^mm m^it. -nh-. -o 

-S-) f£t':is.L. ^(DR'' m(DmM^i^mtyk 
mdW'immm^h^. :L'Dmit7mmfmwit^ r 

mcomi 0%J: l9^V^flJ-a•^^&J6;^£l^PS^}. :^^m(DS 

[0 2 3 2] r" mcoimat. -^'^ji^. a yyf-/u. --^ 

^^i/g^/W^ 5 — ^ a p^dt-v^/V^ 4 - ji l.drv'^>'^ 

- (p P 13 7 j:^/!/) ^^'^yW, 2, 3, 5-hy 

/Ky t°i^i/^ /Ky y^'f-i/^^, ji^^i/^^-yn t° 
[0 2 3 3] ^mf^t! )v^-vm.(D{mm\u%. ^s^cot^ 

[0 2 3 4] 
[^Ii2 6] 



C -XH 



(XVII) 



[0 2 3 5] rrT\ R' , X, Ar. f*5j;t/gf4. 



6 : 

[0 2 3 6] 
[{t:2 7 




-OH 



(XVIII) 



10 



20 



30 



40 



(OH) , 

[0 2 3 7] r ^XV I I I (Dr" {±, />/^ < i 

fc4fla~^4 0 ofli(^Kmis^*^^-r?>fliJiSKi^ib7X 50 



1 

. 13 
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a (i 1 ~ 3 OMi:. b{ll4fctt2, cfiO 
4/t{±2, *LT^f4L<(±. ffiL. R' 

(salicyclic acid) X'h-oX, Z. 



T^y^^ix^/^ xKy 7°P t°ixi/, ^y-fy^^f-u 



[0 2 3 8] ±costxv I ~xv I I i::t4!t-t^^^U7t^ 
/i':^]^>^, *3J:t/-?:ti?3 0;t--/^-'<— x-fb^Migwlf 

LTlIffi$tT.Tl/^-5 : *ll#ffSl2, 1 9 7, 8 3 2 
■'2. 197, 835-^;il2, 252, 662 

2, 25 2, 664-§-;||2, 

3, 4 1 0, 7 9 8^■iSXnfi 



7 14, 0 9 2 
i3, 5 9 5, 7 9 



^ ; 
^; 

1^0 

[0 2 3 9] ^mm<D (C) *$l3S1-5ri5SCJlVNP,n5 

fe5 ; 
[0 2 4 0] 
[^k2 8] 



r"-chcooh 



CH2COOH 



(XIX) 



[0 2 4 1 ] ^ r T\ R tt, iS^X V I iZX±.X'Mm(D 

Tj^HWt^m 3, 271, 130-^;^3, 567, 63 
7-§-*5j:tK^3, 6 3 2, 5 1 0 -^iC^^tl, ^(^5^^ 

[0 2 4 2] ±tBy!./^/}^>'||, ;;(77V-#y|t*3j;t/^-ixf3 

!|#W:^5^{f : *ll»tf||2, 5 0 1, 7 3 1 ^; 

^2, 616, 904^;M2, 616, 905-§-;M 
2, 6 1 6, 9 0 6^;^2, 616, 911^;^ 



(27) 
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2, 6 1 6, 9 2 4-§-;M2, 6 1 6, 9 2 5^;^ 

2, 6 1 7, 0 4 9-§-;®2, 7 7 7, 8 7 4 ; ^ 

3, 0 2 7, 3 2 5^;|g3, 2 5 6, 1 8 6 ; |g 
3, 2 8 2, 8 3 5^;^3, 3 8 4, 5 8 5-^;^ 
3, 3 7 3, 1 0 8-§-;^3, 3 6 5, 2 9 6 ; ^ 
3, 3 4 2, 7 3 3^1^3, 3 2 0, 1 6 2-^;^ 
3, 312, 618-^;M3, 3 1 8, 8 0 9^;|| 
3, 4 7 1, 4 0 3^;^3, 4 8 8, 2 8 4-^;^ 
3, 5 9 5, 7 9 0-§-fcJ;t/M3, 6 2 9, 1 0 9 

[0 2 4 3] :^mm(Dxmx'it. y:^/-Mt^mmt 
^/c. ^wm (c) ^mm-t^m\^^mxh^ . 

/—Mat. i^TcO -m^(Dh(Difih^ : 
(R^' ) . (Ar) - (XH) . (XX) 

^lts:xv I {m-t^ii%\'^\t^^Mm'^-<: 

10 2 4 4] WMimm'^mtj:^ y ^ny v\z 



5 : 

[0 2 4 5] 
[{t:2 9] 



y^/ -ji-i)-^ h ^fihh<D-hih 



(XXI> 



30 



[0 2 4 6] r:iT\ a{ll~3(©^ic. bfll4fc{4 

2. zllO*f:i(ll, 3S:XX I wr" ti, 5F±5L-r4j|Sl 
~*^4 0 Of|ll(Z)JJiteK;^*J?.T-^Wr5 t Kn:*/i-tVu 

[0 2 4 7] ;^|g0J!-ecO^£ffl(©/cfecD 1 0(7)#:£(7):^ y 

^~M\:^^iifz.W, I I AS^:feM©y;it^b7rn^.- h-i:-fc 

2, 680, 096-^;^3, 036, 971-§-;ioJ: 

tKM3, 7 7 5, 3 2 1 -^-icfBit^tL, ^-WF*]^!*. 

Sffl$tl.TV^5„ 50 
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[0 2 AS] ^(D^mfiy :^^-V\a±. T)V^VV 

mxJit. /-^uy) i^xm^\^fzy:^/-/vi)^hm^ 

-ft^:!!^- *I1#WM3, 3 5 0, 0 3 8^©# 
(;i6~8fl|}c|¥^{c:|EJfi§ti. ^(Dtim\±. 

[0 2 4 9] ±IE:^;yvjK;x^(D^ I I A^::t- 

[0250] — i-;^'ft:iaj5^ti* 

[0 2 5 1 ] (HMj-ijc- 1 ) ^nm^. :^my-fv-t^> 

m-rVV^J^ »(4*^ 4 8 0 ) 4 8 0§P. 7K8 



*3j;t/IS?ft5 2 OgM^b^iS?!'^* 



vav^^. 1 0 0°C 

7 6 %7mm 8 6 §m J: t/^ii^ m& 90%) ? 2 §k i 

1 0 0°C-e2BtPBW^U. MfM^x'o.mo. 5 
% J; "9 fj: V vX-a L . 5 0 °C 4 t-ft^ip L . / 

■i4t^^5*-t:\ 5ovx-mimm^'X^iLt^o ^it^^i 

-^t)^. i^V^-C. 1 5 O^CS-eMLT, /=f;ur/l^=i 
—Mis J; t/7j< 4-®* L , # tL/-:ii£K -14^^ /U/jx 
v^>>Aco;:f'f/v^|RSrjitjii-?,„ r(7)^gMtt^ 1 6%<r) 

^It * 'i' AM^^^ 1:^3 J; 2 . 5 J-t ^ ^-f 5 

1 3 0 5tl5. iKfflg 3 Of|5. y<^7WT/W3— /1^2 2 0 

y/^/wr7P=j— /W7 2g|5, *5J:t/T5;7i^T;u-3 

-/U3 8f|3cD^g^!fe)SrPML. 3 5°C4-t:'ML, -^L 
TJii,T<75jt^1sf-^ i^/K-4lI]d^(tS : 9 0%09rtJJKO7j< 
K'(b;*7Wv'iJ'A (9 0%<Z)7XK'fb*^Wv"J'A) 1 4 3gR 
tU^L, •?rLT3 2~3 9©JS»IBSrWf 

^ r.mimmxmis.-t 5 „ # b ix/t ^jt;^ ^ . 

{4. 1^)4 0%c75li£^:>t77Pv-'>i>,M^^»*5i;t/*^l 2. 

[0 2 5 2] (^Jg^c - 2) T^i^^/Wb-^^-eV;^/!^ 

(^^*f44 7 0) . r/W^/Hb*/Vv''>A7:c 
fife/c"?. 5. 6^S) W^B-a-ti^^^Mbl-Sr tScJ; 



■tSo 1. i%(r>4-^'^'^^. 12. 

I^M 9 5 0 ^'"7 2 5 °CX, 7jf y ^ 



6% 

'CO 



bttlOOO) g^^M7k=I/^^^^ (1 0 0(D'^y'fWffi4r 
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15 0 -e;!]yi!r ^ otagT o . 5 am^t^ l . ^ 
LXMMir?), :i<DmW.lt. 3 1 5<DMMim^L. ^ 
LX3 5. 4 %(Dmm^^^ir^o 
[0 2 5 3] immmc- s ) mm mmm- 4 o e , 

:fy/Uiy<yj>,-l 5. 2%ioXXl-(:t'>-l. 4%) tf^co 
T;v^Mt^y-^y:^.^ut-ym W^i>^»-4 2 5) 

C0±g*ttj^^'fb:*/Wv/[>A±g©?t|g9 5 0:^~7A(C, 5 

5 0^'"7A§r^^p-t"5o ^CO!l-^t)4r5 5°C~5 T^C-C 10 

0. 6 5ffi?^»L. <!fev^-e. 1 5 2t;~l 5 a'CT' 

0. smmmwL. ^lxi o 5x:xmm-r^o -i^ii 

, 3 8 7 j; 0« 4 3 . 7 % lr#i- 

[0 2 5 4] (HlfefllC - 4 ) 7 5 3 g|5 (fi» 
W s ^v'l/>-l 4 4 Og|5> mraSK^M-B-tl 8 4 tl5 

(2 0 0©S$« . Ty^^/Wk-<>'^f>x;^/j^yit (if 

5 0 0) 5 9 Otik *3j;0K{b-7::?-^^^/'>i. 

2 6 3g|3©m'a'tl^6 ortT'JPi^i-5,. ^iJ^Z-zW 

(3 6 Og|5) ^XWk (1 8 OtP) ^-SsiP-tS. 7< ^ / 20 
-^um.n7K^i^'mM^\C^ 19 ISt* Loo. r (DM-t'J^ 
^6 5°C-9 SVX^miti-^o dZ\^'X\ }^M(D7k (1 
8 0 95) ^^JPL. iKIt^bSrB 7°C~9 Ot:T'3. 5Bf 
Pfi'lllil^-rSo ^<7)fi. r(;)RjS?J|'^i)^^2 0 t o r r 
1 6 O'CiXMBL. -tLTl 6 CCTliiSLT. 7. 

6 groC^-v-^^-Jt^iyr^i,^' . 6 7%(D4 t'i'^^^ 
L 3 3 6 ©iiSffi&^-r5±aStt^iift^i/'^v^'>AX 
/I-J}^>Bt-;^;/l-:^>ltigf*: (llX-*7 8. 1%) 

C-2(D^°y-f y7~x::^7^*E7X=l/^:^'|t5 OgPSrfeSP 30 
L.. df^tft-g-^SrO. 5H#rB^(ct)fc:oT 1 5 0'C*-eJH 
iftL. ^^V^T^ MiiLT. 3 1 5©ii;KffiSr^-f-?>*a^!l 

[0 2 5 5] (MMMC- 5 ) T/l'=^yW-<^'ir>;^/U7}N 
>-m(D:t-(/umW.1 0 0 0^yJ^ (1. 1 6 ^») . IE 
ffi 1 1 5 ii^'^i^^. ^JfefJtJC - 1 Xtm Ltci&mTj\^=^- 
yV9 7^'7i^, 7Xi^ib;*/Vv^'>A5 7 y'^A (1. 5 5 
a*) . *5<tI>*CaCl2 (3. (D7K7 ^'y 

A^ftSr^WI-S^i-a-il^^. 1^5 5°C(75?fiftT\ 
miCt>tz^X^ Rlt^^'t^, Z(D§L!^m^, 2 0 t o r 40 
r<Dj±tlXl 6 5°Ct.XMmir^Z.tKX^:^ Vf 
t. ^LTMii-tSo rcoMrttti. 2co^aj;t;^W 
8. Q>%(DmB.iJ)Wt>J^Wiis 3. 4%©'r:t'> 

[0 2 5 6] (IIJfe^yC-6) I£ffl2, 5 7 6^'7i^, 
ir^^!\^r!V-=i~;Vi A^d-^fy (1. BBSS) , /X 

^'fk:*yU-v">A7 4 0y"~9i^ (2 0. oy^l) , :tl/-r 
>W2 3Q)A{fyJ^ (8 a*) :jy J;l/y f-zl'T/Vs-zP 

3 9 2^5^~7A (12. 3S*) »t/<c:*5 50 
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f.. *<]0. 5Bfrffl-T:\ «^5 0°C<75?ai^J;-C:-^Wfii-5„ 
V^T. rwig-g-t)^. 5 0~6 0°C-t:\ |<]3. SHtralfC 
tjfcoT. CO2 (iP^PfUfc/c^) 3ii;^y^'-h) 

a-r^o #tjn^di#ti^i 5 o'csT-jpSftu. ^LT 

^•^>'it*yi-v/'J'A$gf*-T:fc5 : 5jitil±gK5a- (%) 2 
4. 1 ;^atb2. 5 ; *5j;t/cl3f0fi (^tS) 2. 0„ 

[0 2 5 7] (HJS^JC- 7) TyVdf.;l.:7n:r:i/UXzP*: 
^-il (¥J^^^1:- 5 0 0) CD;t'l'yVS« 1 0 4 4^-7 
i^ (*il 1 . 5 S4) ,mineral981 (1200 
i^^'^iK) , =3fv'Uy2 4 0 0:/7i., 

(PAMAK-4©iS#-eHe r c u 1 e ^t^hWM^ 
tLTV^6?4?§•M;5SI?S-^« 13 8^^7i. (1^0. 5 
nm s mit-^^'^-iypJ^^A 3 4^^'yM. (2 OS*) . 
?i^/—7U6 0 Oi/^i^. i3j;tJ«7j<3 0 0^'yA^^:^ 
■r^Kft^m^mi:. 6 5°C~7 0'C (y ^/-/I-Jl^) 

-c\ imnihfc^ 6iLj:jy4-h(Dr.mitif<mm^x\ 
(Dm^^?^im(>i-6ic-^fhx. i&TLtz^ 2. 

B#Ftg{ct9/cor6i§iS#rs$jkt^*^n^^3A^oo. - 

(D'M-^'-i^(DU&i:M] 9 5°C*-^'±(f 5 r. i (cj; 19 . r co 

0 0i5^~7A^l^iPL. ^L-C9 0°C (jl»f£^ti) "C. ^ 

^-gsAp-rS ;^B*ik* 2~ 3fl#rB'»;^Lfcm. 

S0J(-^^-5„ ^V^T\ l^mitLtz^f^Hi^i: 2 0 t o r r 

T-l 6 0°C*T:-:x h y 5/-7°L. Lrffiii-f-S,, r(7?i« 

(4 7. 5%CO:t^7l-) -e<fol9. r (73:^(1. ,^^10 00^ 
[0 2 5 8] (^JfeM C - 8 ) miMM C - 7 CD -^S^lli 

(5 7. 5%<©::t-l'/W) ^±f^ir6. r(75y^/-/V- 
^seic^^ix. ^LT9 0°C-T:-©£JJ^MklxPW^"t-^(^/l^ 

[0 2 5 9] (^jiMC - 9 ) mm5 2 0 g(5. ;5')ft;X/P 
jX^/it-^ h y 'i'A (5)-7-fi4 8 0)4 8 0g|5*Dj:r/7K8 
4U(^m-^^^l 0 0°C4-I:-)]PflL. ^Lfrw^ag-C- 
4 ^fsmi^-r So 7 6 %:Sfb;*7l-v' ATKt^lR 8 6 g|5*5 

^mm9 o%(7)7ksfeMk*/^->'>i^7 2gp^?^iB-r5o 
:i»-^jpf^. rwi^i^t'tiSr 1 0 o°ci?2[i#rfg«fi^-r.5o 

rcDTKSr;^ h y i/y°L, ^LT5 0°C-C\ y^ 

/wr/p3-/n 3 ogi5^-^:l)PL. riDf^^tKc, sot: 

x-M'Mm^^'mz/j:^tiX\ riiMt|75^^p^tiAtf„ - 

W/ft-^Jlt)^ 1 5 0°CtTAPf\LTr(Z)y ^/WT/W=2— 
*3 J;t/7XSrl^* L. v|t*/Pv->i7 
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iJjV'y^J>.JX':^^ 2. 5©&JiJ:l:SrWL, ^ LT4 7% 

[0 2 6 0] (Hife^'ilC- 1 0) yy::^n{z, it-4y^8 

3 dUs 'MMMC - 2(D-^V 4 yy'r^ji^Myk^^^^^m 
1 1 8gR. 7K3 7mcmMLtcmt:b^wy<yj>.5. 9 

^XyVjJ^i/^ (1 0 0 0^15, 1. 8^») S-t^o< 19 t 

?4s*p-t6„ rcolt^. rcD?ai$?r8 0°CJ; ^)ffi<li^fi- 
^©i^«ti$rl^5 o°c4-c?^ip-r5.„ ±te 

?1-^T/P3-;H 2 7|f|5. ^^/WT/V'a-;l'2 7 7g|5*3 

i[i]&fc9 1 7 ig|5) (Dm-iSlVj^^mML. ::.(Dfym^ 
^5 o~6 o<75Bg||*#*-t?^^fbi-5„ 7K®?'fb;^7/i- 

4 5-5 5(7)itgi:£Sfffi*-i:-i^iiMb-t-6„ mmimwi: 

^@L. rcOF^SifelS-iiiiLT, 4 1 %(0;t--f /U, 30 
0(D^m.&jiS, 4 0. 7%(75S!t^*/U'V'^7AF<:$>*><fO? 
1. 8%(»^:^-'^7^^;ri-5^)5Kt)^#2>„ 
[0 2 6 1 ] (^J£f?iJC- 1 1) 77>^=3{c. ;t•Y^^6 
oofB, 'a-j?fe;^yw*^i$4 0 Of|5 (0. 7 2^^!) , dp 

:>'U^7 7 1^P, *5j;t>^ll»JC-2(75^y^y7~T-^ 

;i^^7j<3^^:?i^7 5§|5§r-^Jp-f-?)„ r(;oi^^tiSr4 5°C 

M-U6^imML. icV^T. 7Klt^3 6t^B5r-gsJPl-5o 30 
^ lg|5*5j:t/7X5 9§P©3g(5^(7)5 - 

U'^imML. r cortSt)* 4 8-5 5 °c-c-|^ig^t:i- 

3 2%(D;^--r/V. 4 0 0(D^ltSffi. 4 6%(D^i.M 

[0 2 6 2] {%m^\C-\2) yyT^^Xz.^ y-Vy-f 

ti-<yu^y:r.y-;i^2 0 0 ofp^oit/ftlRffl 8 0 o§|5 40 
^g5jpl-s„ r«rt^i^^ft#L. *L-t4 6°c*-ejp 

fiL. 6 6°C^S^^cCV^jgS-C% Hmt^^t^ 3 5 0^ 
^^ip-f-^o ^S^^-f-T" (sweep) ^ffiV^T, ^ 

(D :7 7 ;^ =1 ;^)^ , Stefigt)-C h ^ mtiKM^ tt t m L , 

iiiLT, (coupled) T7W=¥7P7:ny 

[0 2 6 3] i:-t?#/-:i-f ;t'>g^1^T/^^/^7:ny-7^ 
(lOOOfW ^:7 7::^3{c-fejpL.. ^LTft#+5„ 
*ii'fb:*/l'V-!>A5 lg|3Sr^:?)PL. rcOf*3^i^^0. 5 50 
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nW\mW-tZo mt2 5. 5f|$Sr^jjPL. r(7)Sit^8 
2°C4-T:-±tfS„ |<]6 0°Ct-I??^S|IL/ct. ^ ^/WT^V 
7 0t|5. #f?ffll 0 OUiiiX.WKmitiJ/Viy'> 
J^Q 2^^m\\-ti>. :L(Op^mm\^. 5 2t:-t:\ 

L, r6Df*3^t)^fiiiLr, 3 8%(D:t-f/l-, 2 0 5(0 
±±J^*«. 2 4. 5%(Ofiftlt;^7P>'i>AM^*5j;0<2. 

[0 2 6 4] (*Jfe^!lC- 1 3) Slffi^lIC- 1 2©7rc 

y-7H 0 0 OtPSr'gsAPL. t!feV^T\ 9 9 °C4-Cjpfl1- 

7 oSRSr^iPL. ^(Dim^ 12 1-12 7t:*-e±(f 
5„ mtc^v^T. TtS-f 1 8 igp^^jpL. 

rt^^tl^s 'S^^n^^iA-^T^oo, 1 8 2-1 8 8°C4T 

M-tSo r.cDf*5^t)^::co?ait-e9B#r«1f*^L.. 

T:t'f7V2 4 6g|5^^;!)PbTq3W#:?rffMb. icocfj^ 
f:^ 1 4 3 0 §15^ y-^Tk^ (carbonator) \Z 

2 9g|5*5j;0?7j<Kjt::;t7 7Uv-f>A7 ogpSri^ip-tSo 
P^m^^l 6 6-17 l°C4-ejpflL. ^LT^^Srni: 

tJA^^^oo, i(7)?ajt-ef*}#i-5„ :?|--Y/H 10 8^5^ 
?^iP :i C0?i.it ^ 2 1 8-2 2 4 °C4 T-_h(f, ^ LT 

4 0 ?: y y- h/n-i g h y j/T^i-^^ -op^i 

^^SrltiiLT. 5 5%©4-'l'/W-a». 9 0(^5:^:^^ 
ft. 1 1 %oeiti$*yl-v'i>i^M5}-fcJ;tl«3. 5%«-Y:t 

[0 2 6 5] m(D:t~-y<~^—Mt¥MM'<^i'i-^ t Kn;^ 
A M 

M(i, iai^^±cOifeS-r:ti/$r^t)L. y (1^ 
T«M(7)±J^^flliJ-efci9 . -tLTAtt. ^ftvT-l^yflcri 

[0 2 6 6 ] rcOffilI(755f-/<;"-<-X-fb*K^liM-f 

6, 5 4 6-^ (^-cort^tt, ^-X'fb^K 

[0 2 6 7] (D) 7i-^<ym^^y/i^ 
[0 2 6 8] 

[{bs 0] 



(fi'oi B 



mi 



j 



57 

O 

I 



I 



-OR^^ 



(30) #|f1 2 0 0 0 - 6 3 8 7 1 

58 

[0 2 7 2] 7k^(Dyr^ ^7g$rny!.x/V^, 1 ^/WOOT/Wri 



[0 2 7 3] 
[ft 3 1] 



[0 2 6 9] R Ml. /X^. 

fl. ^T(Z)R^' IgWJ^KTfe^o (R'' O) 3B 

fls iftfcff* LV^;|K'>g$^;^x/l/T^fe^o [0 2 7 4] 

[0270] ^N^^^hyt Kn*/l^hVWcDFJfiEfi^^ilfc 

y^yy^nhVi-, ^^'>g|^ y y-<^/5^ 

h])f'i^/v^ y^^^rnhV (Cs-io ) , yt^^mhV {C 20 
12-15 ) i6X.Xl7r^^m:^'l^^ 
[0 2 7 1 ] ^ (r'' O) 3 BcDftt^f* LV^/^^^^S$^ 

3^/VOr/V:=i— /VRi5 OHt 1^/WOO;^/V [0 2 7 6] 



OR'' 



I 



I 



-OR'- 



1 0 0Vi:^M<i~^o 



[0 2 7 5] :^mm(D'immi^. i 

^>*(7)j^57^ (A) . (B) . (C) isXl^ (D) (Dm^ 
i?g;^f^(CT. 1 O-^-^g 0 p pmK*(^4^fJ^*S:-^x. 

v^Si¥T(7), |,t5> (A) , (B) ioXXI (c) (7)a»J:l: 



1 - 
0. 
0. 



1 0 

5-^6 



30 



(A) 
(B) 

(C) 

t^T- (D) (i. Jj-N'J'#S2pT:\ 1 0 
■ 9 0 p p mRicD L < 1 0 ~ 8 0 p 

p mS*» J;^^ (A) , (B) io^U (C) 

^*(c#fti-5o *«f3i!(©mit«l^rt-rii. (A) . 

(B) . (C) *5J;0: (D) W^(7?fth.(75|^)c5>^5#?± L# 
;!) J; 0«/ S /c (± < ^ ^6 (d , mmi^t^^^^:^ 
X. mo. 0 0 1 fiMlS~l^ 0 . 2fi*§BO*t:\ 

[0 2 7 7] :$imtmis^nmH<Dmm^(r)$m-<:'m 
[0 2 7 8 ] i^mim^^riwM(r)mm7^(Dfmx^ 



2~8 3~5 

0. 7 5~3 1~1. 5 

0.7 5- 4 1 — 3 

a»% J; "9 '>/cev ^ r i SrEfti- r ^ ^E01-S„ 
[0 2 7 9] *l8B^«;ig5>^E#1-5 1 # . mi^Hiff 

(A) , (B) isxn (c) t$3^^^cfcia-^L#. * 

fc. |?!<;5> (D) ^'gsiPLT. (top t r 

e a tme n t) t LXU-B-U%^o fcSV^(±, ji^^ 

(A) *3J:TJ« (D) Srfofe^^Cfcii-g-U#. i«fev^-e. :t 

-f/K )5g^MB) . (c) ^xmmj^'jftm^Ln- 

[0 2 8 0] ^BB^i^^^Jtt^rlilEl-SfcifeiCtt, 

^^/W*5j:tJ«|5g^^ (A) . (B) , (C) 
fcit/ (D) (0*^iaj^co|flj55ct)^*(cE-&LT, :$:mm 

f±. (D) ^^<f*,^p-^tio^r^5jt^*^w-f 

(A) . (B) *3j;t/ (C) ^^yu 



40 



59 

[0 2 8 1] $mxmmm}ii:mi^L. whl. * l 

(DmM^^M,^^<y']) y:^Xoo, 1 3 5°CT:^2 1 6 



(31) #M 2000-63871 

60 

-So 

[0 2 8 2] «T(7)^(7)*W?J^11, ^Jgf^iJ 1 - 3 fi. 

[0 2 8 3] 

^^'fl::S:^A&i-?>o >!<10 [«1] 



(A) 



(C) 



Pb (ppm) Cu (ppm) 



239 



10 



90 
1 40^ 



1 1 <^'khX'^ 1.4m 



LT 5 5 p pmsfs'^'^ 



16 



<10 



2 2^0 
4 8f^R ^Afe#JJ, 



• 9 O 
1 4^ 



^^^1 C - 1 1 C9!^£fe^#i 1 . 4 1 SI? 



32 



^: Lt 6 6 p pm^tJ^^s^ 



14 



[0 2 8 4 ] 

I %mf} 



B 



(A) 



(B) 



?k^^ 1, 



9(0 
1 4&i^ 



^ ^ [^2] 

(C) 



^S£«?^C- 1 l<^>^iiJii^O. 1 6 SI? 



?b (ppm) Cu (ppm) 
114 8 



^^^JA-2 1c73 ^ 103 11 



[0 2 8 5] 



50 [S3] 



61 



(A) 



(B) 



2 , 1 2 



mi^mA- 2 3 CO 



^.Hm 1 . 1 4 s 



(32) 



#P?i 2000-63871 
62 



%l^mc-so^r$,%o, 7 5SR 

C " 1 0 C?;^^jX^ 0 . 2 im 
C - ] 1 Oi^^t^ 0 , J 6 ^ 



'^)^'<^C-5CC>^^^0, 7 5S 
C - ] 2 0 . 3-1 g.T 



-90 



^.^^JC- 1 O^^^Sii^O. 2 ] SB 



(D) Fb (ppm) Cu (ppm) 



43 



4 a p Xirr\7t>0M 



83 



13 



11 



[0 2 8 6] 

1 



(A) 



^k^2. 1 29^ 



^ ^ [*4] 



(B) 



(C) 



^.^^S'J B - 



9 CO 
1 4g^^ 



_Pb (ppm) Cu (ppm) 



^ W C - 1 0 ^04z^3t^*5 0 . 2 1 i!^ 



77 



.10 



11 



A - 2 1 £0 

^i^.^^j'A- 2 3 (D 



^M^2. 1 2 

'^I'^mA - 2 3 CO 



31 



89 



10 



[0 2 8 7] 



[«5] 



12 



13 



63 



(A) 



'^^^L\~ 2 1 <7J 
^k%^ 2. I 2 SB 

SCO 



CB) 



(33) 



2 0 0 0 - 6 3 8 7 1 

64 



I " 9 C9 
'^./3S^ 1 . 1 4 6^1 



(C) 



Pb Cppm) Cu (ppm) 



^i^^^^e^l C - 1 0 <D^.\-X^ 0 . 2 1 
^»iC"l l®:^^i^o. 1 6 SI? 



SO 



34 



16 



10 2 8 8] M*^(7)||-i&-<T y 

5>t5:»l^«e^^c^^*^^*/^v^ ; (B) yy-g-Mt 



-5 : (D) 7t-^m^:^v~/^o 
[0 2 8 9] ^O^f4LV^^m^«^CM»L 

^fix\^^z.ttm%%^fi^-<^xh^o 

[0 2 9 0] 



// C 1 0 N 



(51) Int. CI. ' 

C 1 OM 159/16 
159/22 
159/24 
167/00 
10:02 
10:04 
10:06 
10:08 
10:14 
10:16 
30:12 
40:25 



F I 

C 1 OM 159/16 
159/22 
159/24 
167/00 



r-'^^^-V (##) 



(7l)HiJffiA 591131338 

29400 Lakeland Bo u lev 
ard, Wickliffe, Ohi 
o 44092, United State 
s of Am erica 



T?^V:^^>^m ir^^^-t 44077, =3 
4:f 7458 



